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ntroducing Turbo 

Basic, the high- 
speed BASIC you’d 
expect from 


Borland! 


It's the BASIC compiler you've 
been waiting for. And it’s so fast 
that you'll never have to wait 
again. 

Turbo Basic is a complete devel- 
opment environment; it includes a 
lightning-fast compiler, an inter- 
active editor, and a trace debug- 
ging system. 

Because Turbo Basic is compat- 
ible with BASICA, chances are that 
you already know how to use 
Turbo Basic. 


With Turbo Basic your 
only speed is “Full 
Speed Ahead’! 

You probably already know us 
for both Turbo Pascal® and Turbo 
Prolog.” Well, we've done it again! 

We created Turbo Basic, 
because BASIC doesn’t have to be 
slow. 

In fact, building fast compilers is 
a Borland specialty; both our Turbo 
Pascal and our Turbo Prolog out- 
perform all their rivals by factors, 
and with Turbo Basic, we‘re proud 
to introduce the first high-speed 
BASIC compiler for the IBM°PC. If 
BASIC taught you how to walk, 
Turbo Basic will teach you how 
to run! 


The Critics’ Choice 


- && Borland has succeeded in 
stretching the language without 
weighing us down with unneces- 
sary details .. . Turbo Basic is the 
answer to my wish for a simple yet 
blindingly fast recreational utility 
language ... The one language 
you can't forget how to use, Turbo 
Basic is a computer language for 
the missus, the masters, the 
masses, and me. 

Steve Gibson, InfoWorld 


Borland's Turbo Basic has advan- 
tages over the Microsoft product, 
including support of the high- 
speed 8087 math chip. 

John C. Dvorak JF 
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3 Turbo Basic 


Turbo Basic ends the 
basic confusion 

There’s now one standard: 
Turbo Basic. 

It's fast, BASICA-compatible, and 
because Turbo Basic is a Borland 
product, the price is right, the 
quality is there, and the power is 
at your fingertips. You see, Turbo 
Basic’s part of the fast-growing 
Borland family of programming 
languages—we call it the “Turbo 
Family.” Hundreds of thousands of 
users are already using Borland’s 
languages, so you can’t go wrong. 
So join a whole new generation of 
smart IBM PC users—get your 
copy of Turbo Basic today. You get 
an easy-to-read 300+ page 
manual, two disks, and a free 
MicroCalc spreadsheet—and an 
instant start in the fast new world 
of Turbo Basic. All of this for only 
$99.95—Order your copy of Turbo 
Basic today! 


Free spreadsheet included, 
complete with source code! 


Yes, we've included MicroCalc, our sample 
__ | spreadsheet, complete with source code, 
__| So that you can get started right away with 
_| a “real program.” You can compile and run 
it “as is,” or modity it. 


only $99.95! 


A technical look at 
Turbo Basic 


@ Full recursion supported 


@ Standard IEEE floating-point 
format 


@ Floating-point support, with full 
8087 (math co-processor) 
integration. Software emulation if 
no 8087 present 

™@ Program size limited only by 
available memory (no 64K 
limitation) 


| & EGA and CGA support 


M Access to local, static, and global 

- variables 

& Full integration of the compiler, 
editor, and executable program, 
with separate windows for 
editing, messages, tracing, and 
execution 

&@ Compile, run-time, and |/O errors 
place you in the source code 
where error occurred 

M&M New long integer (32-bit) data 
type 

& Full 80-bit precision 

@ Pull-down menus 

@ Full window management 


System requirements 


IBM PC, XT, AT and true compatibles, PC-DOS (MS- 
DOS) 2.0 or later. One floppy drive, 256K. 


66 if you're at all interested in I] It’s the complete developer's 
artificial intelligence, databases, expert ew! Turbo P rolog toolbox and a major Suen to 
systems, or new ways of thinking about Toolbox Turbo Prolog. You get a wide variety 


programming, by all means plunk down 
your $100 and buy a copy of Turbo 


Prolog. Bruce Webster, BYTE 99 


of menus—pull-down, pop-up, line, 
tree and box—so you can choose the 
one that suits your application best. 
You'll quickly and easily learn how to 
produce graphics; set up communica- 
tions with remote devices; read 
information from Reflex,’ dBASE Ill, 
Lotus 1-2-3° and Symphony’ files; 
generate parsers and design user 
interfaces. All of this for only $99.95. 


Our new Turbo Prolog Toolbox” 
enhances Turbo Prolog—with more 
than 80 tools and over 8,000 lines of 
source code that can easily be 
incorporated into your programs. It 
includes about 40 example programs 
that show you how to 
use and incorporate your 
new tools. 


New Turbo Prolog 
Toolbox features include: 


[Business graphic generation 

| Complete communications package 
{File transfers from Reflex, dBASE Ill, 
y 
il 
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1-2-3, Symphony 

A unique parser generator 
Sophisticated user-interface design 
tools 


Turbo Prolog, the natural language 
of Artificial Intelligence, is the most 
popular Al package in the world with more 
than 100,000 users. It's the 5th-generation 
computer programming language that 


brings supercomputer power to your IBM 
PC and compatibles. You can join the Al 
revolution with Turbo Prolog for only 


System requirements 
Turbo Prolog: IBM PC, XT, AT or true compatibles. PC-DOS (MS- 


DOS) 2.0 or later. 384K. Turbo Prolog Toolbox requires Turbo 


Prolog 1.10 or higher. Dual-floppy disk drive or hard disk. 512K. 


$99.95. Step-by-step tutorials, demo 
programs and source code included. 


Turbo Pascal 4 


The power and high performance of 
Turbo Pascal is already in the hands of 
more than half-a-million people. The tech- 
nically superior Turbo Pascal is the de facto 
worldwide standard and the clear leader. 


The Turbo Pascal family includes: 
Turbo Pascal® 3.0 

Turbo Tutor® 2.0 

Turbo Database Toolbox® 
Turbo Editor Toolbox® 

Turbo Graphix Toolbox® 
Turbo GameWorks® 

Turbo Pascal Numerical Methods 
Toolbox™ 


ew! Turbo Pascal 
Numerical Methods 
Toolbox 


As well as a free demo FFT pro- 
gram, you also get Least Squares 
Fit in 5 different forms: 

1. Power 

2. Exponential 

3. Logarithm 

4. 5-term Fourier 

5. 5-term Polynomial 


rors Pasent 
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They're all ready to compile 
and run. 


All this for only $99.95 ! 


What our new Numerical Methods 
Toolbox will do for you now: 


System requirements 
IBM PC, XT, AT or true compatibles. PC- 
DOS (MS-DOS) 2.0 or later. Turbo Pascal 


Find solutions 2.0 or later. Graphics module requires 
H graphics monitor with IBM CGA, IBM 

to equations EGA, or Hercules compatible adapter 

Inter, polations card, and requires Turbo Graphix 


Calculus: numerical derivatives Toolbox. 8087 or 80287 numeric co- 


and integrals 

Differential equations 

Matrix operations: inversions, 
determinants and eigenvalues 
Least squares approximations 
Fourier transforms 


processor not required, but recom- 
mended for optimal performance. 256K. 


Turbo Pascal 3.0. 

Includes 8087 & BCD features for 16-bit 
MS-DOS and CP/M-86 systems. CP/M-80 
version minimum memory: 48K; 8087 
and BCD features not available. 128K. 


Turbo Pascal, the worldwide standard in 
high-speed compilers, and family. 
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& G The language deal of the century. 
Jeff Duntemann, PC Magazine 
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nyone and 

everyone who 
routinely works with 
equations needs 
Eureka: The Solver 


It solves the most com- 
plex equations in seconds. 
Whether you're a scientist, 
engineer, financial analyst, 
student, teacher, or some 
other professional, you 
need Eureka: The Solver! 


Any problem that can be 
expressed as a linear or non-linear 
equation can be solved with Eureka. 
Algebra, Trigonometry and Calculus 
problems are a snap. 

Eureka: The Solver also handles 
maximization and minimization 
problems, does plot functions, 
generates reports, and saves you 
an incredible amount of time. 


X+exp(X) = 10 
solved instantly instead 
of eventually! 

Imagine you have to “solve 
for X,” where X + exp(X) = 10, and 
you don’t have Eureka: The Solver. 
What you do have is a problem, 
because it’s going to take a lot of 
time guessing at “X.” Maybe your 
guesses get closer and closer to the 
right answer, but it’s also getting 
closer and closer to midnight and 
you're doing it the hard way. 

With Eureka: The Solver, there’s 
no guessing, no dancing in the dark— 
‘you get the right answer, right 
now. (PS: X = 2.0705799, and 
Eureka solved that one in .4 
of a second!) 


How to use Eureka: 
The Solver 
It’s easy. 


1. Enter your equation into 
the full-screen editor 
2. Select the “Solve” command 
3. Look at the answer 
4. You’re done 


You can then tell Eureka to 


® Evaluate your solution 

® Plot a graph 

® Generate a report, then send the 
output to your printer, disk file 
or screen 

® Or all of the above 


Eureka: The Solver includes 


™ A full-screen editor 

{ Pull-down menus 
Context-sensitive Help 
On-screen calculator 


Automatic 8087 math 
co-processor chip support 
Powerful financial functions 
Built-in and user-defined 
math and financial functions 
[{ Ability to generate reports 
complete with plots and lists 
[{ Polynomial finder 


™ Inequality solutions 


*Introductory price—good through July 1, 1987 
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Some of Eureka’s 
key features 
You can key in: 
™ A formula or formulas 
™ A series of equations—and 
solve for all variables 
Constraints (like X has to be 
<or = 2) 
A function to plot 
Unit conversions 
Maximization and minimization 
problems 
[{ Interest Rate/Present Value 
calculations 
™ Variables we call “What hap- 
pens?,” like “What happens if | 
change this variable to 21 and 
that variable to 27?” 
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all this power for only 
$99.95! 

Equation-solving used to be a 
mainframe problem, but we've 
solved that problem. 

Eureka: The Solver is all you 
need—and it's yours for only 
$99.95! 

That kind of savings youcan 
calculate with your fingers! 

System requirements | 


IBM PC, AT, XT, Portable, 3270 or true compatibles. 
PC-DOS (MS-DOS) 2.0 and later. 384K. 
| a J 
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For the dealer nearest you or to order by phone call 
(800)255-8008 
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2 Turbo C 


urbo C: The 

fastest, most 
efficient and easy- 
to-use C compiler at 
any price 

Compilation speed is more than 

7000 lines a minute, which makes 
anything less than Turbo C an 
exercise in slow motion. Expect 


what only Borland delivers: Quality, 
Speed, Power and Price. 


Turbo C: The C compiler 
for amateurs and 
professionals 

If you‘re just beginning and 
you've “kinda wanted to learn C,” 
now’s your chance to do it the easy 
way. Like Turbo Pascal, Turbo C's 
got everything to get you going. 


If you're already programming 
in C, switching to Turbo C will 
considerably increase your 
productivity and help make your 
programs both smaller and faster. 
Actually, writing in Turbo C is a 
highly productive and effective 
method—and we speak from exper- 
fence. Eureka: The Solver and our 
new generation of software have 
been developed using Turbo C. 


Sieve benchmark (25 a 
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Benchmark run on a 6 Mhz IBM AT using Turbo C version 1.0 and the Turbo 
Linker version 1.0; Microsoft C version 4.0 and the MS overlay linker version 
3.51; Lattice C version 3.1 and the MS object linker version 3.05. 


All Borland products are trademarks or registered trademarks of Borland International, Inc. or 
Borland/Analytica, Inc. Other brand and product names are trademarks or registered trademarks 
Copyright 1987 Borland International Bj-1103A 


of their respective holders. 
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Turbo C: a complete 
interactive development 
environment 


Free Micro Lik 
C. ike Turbo 
ee eadshoan® Pascal and 


With oa) code | Turbo Prolog, 
sigy Turbo C comes 
with an interactive editor that will 
show you syntax errors right in your 
source code. Developing, debug- 
ging, and running a Turbo C 


program is a snap. 


Turbo C: The C compiler 
everybody’s been 
waiting for. Everybody 
but the competition 


Borland's “Quality, Speed, Power 
and Price” commitment isn’t idle 
corporate chatter. The $99.95 price 
tag on Turbo C isn't a “typo,” it’s 
real. So if you'd like to learn C ina 
hurry, pick up the phone. If you're 
already using C, switch to Turbo C 
and see the difference for yourself. 


System requirements 


IBM PC, XT, AT and true compatibles. PC-DOS (MS- 
DOS) 2.0 or later. One floppy drive. 320K. 


Technical Specifications 


{ Compiler: One-pass compiler 


generating linkable object modules 
and inline assembler. Included is 
Borlana's high performance “Turbo 
Linker.” The object module is com- 
patible with the PC-DOS linker. Sup- 
ports tiny, small, compact, medium, 
large, and huge memory model 
libraries. Can mix models with near 
and far pointers. Includes floating 
point emulator (utilizes 8087/80287 
if installed). 


Interactive Editor: The system 
includes a powerful, interactive full- 
screen text editor. If the compiler 
detects an error, the editor auto- 
matically positions the cursor 
appropriately in the source code. 


Development Environment: A 
powerful “Make” is included so 
that managing Turbo C program 
development is highly efficient. 
Also includes pull-down menus 
and windows. 


Links with relocatable object 
modules created using Borlana's 
Turbo Prolog into a single program. 
ANSI C compatible. 


Start-up routine source code 
included. 


Both command line and integrated 
environment versions included. 


*Introductory price—good through July 1, 1987 
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Pick: A Multilingual Operating System——__ 34 
by Charles M. Somerville 

Pick’s six internal languages make it a versatile relational data base 
development environment for business data processing applications. 

Long available only on minis, this highly portable operating system 

now comes in implementations for the IBM PC/XT/AT and 

compatibles, IBM mainframes, and even UNIX. 


Understanding Relational Data Bases ——_-__ 47 
by Paul Conte 

Many vendors consider the relational data base model the most 

powerful approach to application design. It is also an important 

advance in reducing the amount of procedural code used for 

accessing files and editing input. Its three main components—data 

structure, data integrity, and data manipulation—can be used 

together to analyze and define the structure of a data base during its 

design phase. 


Moving Applications from dBASE to C ———_______ 67 
by Richard Roth and Barbara Spear 

Converting dBASE business applications to a general-purpose 

language environment such as C offers many advantages, including 

faster run times and increased machine independence. The key is to 

identify the functions dBASE can handle and then figure out how they 

should be handled in the larger language. 
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If you're tired of waiting, 
you’re using the wrong file manager. 


Be fast. Btrieve® 


If batch jobs and reports turn waiting 
time to nighttime, then wake up! You're 
using the wrong file manager. 

Btrieve® file management hates 
waiting as much as you do. It’s written 
in Assembly language especially for the 
IBM PC. And based on b-tree file in- 
dexing, with automatic balancing for 
access speed that won't degrade as 
your database grows. With Btrieve, 
your applications always run fast. So 
you'll be out the door faster. 

The standard for networking. When 
your application requires multi-user file 
sharing, Btrieve (network version) sets 
the standard for the industry’s most 
popular LANs: Novell, IBM, and 
3COM, to name a few. And now Btrieve 
sets the standard for multi- tasking 
systems: XENIX, Multi-Link Advanced 
and others. Btrieve offers safe multi- 
user file management that coordinates 
simultaneous updates and prevents 
lost data. 

Automatic file recovery. Btrieve pro- 


vides automatic file recovery after a 
system crash, so accidents and power 
failures don’t turn into database 
disasters. Your Btrieve data always 
comes back intact. 

Fully-relational data management. 
Using SoftCraft’s entire family of 
products gives you a complete, fully- 
relational database management 
system. Xtrieve® speeds users through 
database queries with interactive, on- 
screen menus—no command language 
or special syntax. And you can add our 
report writer to Xtrieve to generate the 
reports you need. 

For professional programmers. 
Btrieve is the fast, reliable answer for 
all your application development. In 
any development language—BASIC, 
Pascal, COBOL, C, FORTRAN and 
APL. With multikey access to records. 
Unlimited records per file. Duplicate, 
modifiable, and segmented keys. With 
Btrieve, you can develop better applica- 
tions faster. And know they'll run—fast. 
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NO ROYALTIES 


Suggested single/multi-user prices: 
Btrieve: $245/$595 

Xtrieve: $245/$595 

Reporter: $145/$345 

Requires PC-DOS or MS-DOS 2.X or 3.X. 


Btrieve and Xtrieve are registered 
trademarks of SoftCraft, Inc. 
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SoftCraft Inc. 
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Austin, Texas 78766 
(512) 346-8380 Telex 358 200 
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Editor’s 
Notes 


t’s baseball season again! The fields 

are beckoning, records are waiting to 

be set. Managers have ordered the 
batters and given last minute pointers. 
Now all that’s left are the stands full of 
cheering parents and children, the hits 
and misses, higher arcing home runs, and 
players rounding the bases... 

Which brings to mind (did you figure 
it out already?) the theme of this 
month’s issue: data base programming. 
You'll find lots of good information on 
that topic in the following pages. 

Our lead article on the Pick operating 
system shows how the six languages used 
in the Pick environment provide a rich 
toolset for data base application 
development. 

As author Charles Somerville points 
out, although available for PC AT and 
XTs, Pick hasn’t been that well known or 
understood. Most installations have been 
turnkey systems marketed by VARs. But 
grassroot support is strong through users 
groups (for example, Northern Califor- 
nia Pick Users, P.O. Box 884474, San 
Francisco, Calif. 94188-4474, which had 
a booth at the West Coast Computer 
Faire). More information on Pick is also 
available through Pick Systems, 1691 
Browning, Irvine, Calif. 92714, (714) 
261-7425. 


Corie. Sta 


Other articles in this issue cover sever- 
al different areas of data base program- 
ming. If you’ve been looking for a real 
nuts-and-bolts article on relational data 
bases, you’ll find it in a thorough piece 
by Paul Conte. And if you’ve been con- 
sidering moving your application from 
dBASE to C, Richard Roth discusses 
from experience the issues and pitfalls. 

Also in this issue, our monthly data 
base columnist Matthew Rapaport con- 
tinues his coverage of fourth generation 
language data bases. This month he talks 
about directory and dictionary 
components. 

If you’re new to data base program- 
ming and find this issue only whets your 
appetite, I recommend reading C.J. 
Date’s two-volume An Introduction to 
Database Systems (Addison-Wesley). 
These books are an invaluable source of 
information on data base systems and a 
must-buy if you want to further explore 
the field of data base design and 
programming. 

Now that I’ve plugged data base pro- 
gramming so extensively, I can’t help but 
end with a pitch for baseball. 

In case you haven’t looked outside 
your window lately, springtime really is 
here, which means: take some time off! . 
Go to a game or get out to a nearby 
field, swing the bat a few times, and run 
de bases! 

(Go Giants.) 


Regina Starr Ridley 
Editor 
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~ ANOTHER 
PLUS FROM 
BLAISE 
COMPUTING 


The best just got bet- 
ter! Turbo POWER 
TOOLS, acclaimed as 
the best programmer 
support package for 
Turbo Pascal, now has 
even more functions, more detailed docu- 
mentation and more sample programs. 


NOSECRETS 


Turbo POWER TOOLS PLUS is crafted so 
that the source is efficient, readable and 
easy to modify. We don’t keep secrets! We 
tell you exactly how windows are managed, 
how interrupt service routines can be writ- 
ten in Turbo Pascal, and how to write mem- 
ory resident programs that can even access 
the disk. Maybe you’ve heard of some un- 
documented DOS features that resident 
programs use to weave their magic. Turbo 
POWER TOOLS PLUS documents these 
features and lets you make your own magic! 


Here’s just part of the PLUS 
in Turbo POWER TOOLS PLUS: 


@ WINDOWS that are stackable, re- 
movable, with optional borders anda 
cursor memory. 

@ FAST DIRECT VIDEO ACCESS for 
efficiency. 

@ SCREEN HANDLING including 
multiple monitor and EGA 43-line 
support. 

® POP-UP MENUS which are flexible, 
efficient and easy to use, giving your 
applications that polished look. 

@ INTERRUPT SERVICE ROUTINES 
that can be written in Turbo Pascal 
without the need for assembly lan- 
guage or inline code. 


Power Tools Plus” 


Window Routines. 
Memory Resident Routines. 


Routinely. 


@ INTERVENTION CODE lets you de- 
velop memory resident applications 
that can take full advantage of DOS 
capabilities. With simple procedure 
calls, you can ““schedule”’ a Turbo 
Pascal procedure to execute either 
when a “hot key” is pressed, or ata 
specified time. 

@ PROGRAM CONTROL ROUTINES 
allow you to run other programs from 
Turbo Pascal, and even execute DOS 
commands. 

@ MEMORY MANAGEMENT allows 
you to monitor, allocate and free DOS- 
controlled memory. 

@ DIRECTORY AND FILE HAN- 
DLING support to let you take advan- 
tage of the newer features of DOS 
including networking. 


1) JD) JE Tt ©) IR? SS 
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..one package stands out as 
the best support available for Turbo 
Pascal programmers: Blaise Com- 
puting’s Turbo Power Tools. This 
definitive set of prewritten Pascal 
functions and procedures will 
make the life of any programmer— 
from the beginner to the hard-core 
professional—easier and more 
productive. 


have distinguished 
Blaise Computing 
over the years. 


Turbo POWER 
TOOLS PLUS sup- 
ports Turbo Pascal 


Version 2.0 and 


later and is just 
$99.95. 


Another quality prod- 
uct from Blaise Computing: Turbo ASYNCH 
PLUS™ 

A new package which provides the crucial 
core of hardware interrupt support needed to 
build applications that communicate. 
ASYNCH PLUS offers simultaneous buffered in- 
put and output to both COM ports at speeds up 
to 9600 baud. The XON/XOFF protocol is sup- 
ported. Now it also includes the “XMODEM” 
file-transfer protocol and support for Hayes 
compatible modems. 

The underlying functions of Turbo ASYNCH 
PLUS are carefully craftedin assembler for effi- 
ciency and drive the UART and programmable 
interrupt controller chips directly. These func- 
tions, installed as a runtime resident system, 
require just 3.2K bytes. The high level function 
are all written in Turbo Pascal in the same 
style and format as Turbo POWER TOOLS 
PLUS. All source ““d is included for just 
$99.95. 


BLAISE COMPUTING INC. 


2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441 


ORDER TOLL-FREE 800-227-8087 
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Visual COBOL, 


Because 
Productivity 

Is The Key 

To Your Future. 


A a software developer, you know 
that productivity can often be elusive. 
What you need is a tool that will 
reduce development time. A tool that 
will help you create a superior soft- 
ware product. The need is clear. The 
solution is Visual COBOL. The only 

_ COBOL with an integrated Screen 
Management System that can save 
you countless hours in total develop- 
ment time. Time savings. That’s the 
; se ; key to productivity. 
eo lige | For a limited time, you can try 
: Visual COBOL FREE for 60 days. 
Call mbp today for your free copy. 


Cs | 800-231-6342 
California: 800-346-4848 


=e mbp Software & Systems 
Technology, Inc. 


At, 


ee, CW 1131 Harbor Bay Pkwy. Suite 260 
ee Alameda, California 94501 


Visual COBOL is a trademark of mbp. 
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Microsoft Avoids Challenge 


We challenged Microsoft to a C compiler duel-to-the-finish, comparing compile, link and 
execution times, and we offered to stop advertising for two months if they won... 


by Roy Sherrill, President, Datalight 


Microsoft purchased our C-compiler 
during February 1987 and we still 
haven’t heard from them. OK, Micro- 
soft, we are extending our challenge 
deadline from April 1, 1987 to May 15, 
1987. After all, the Microsoft ad claims 
“the fastest C you’ve ever seen?’ Your 
reply, Microsoft! 


Walter says Optimum-C is better 


Walter Bright, the developer of Optimum 
C, says that Optimum C would win 7 out of 
10 benchmarks as compared to Microsoft C, 
V.4.0. Walter explained to me that Optimum 
C includes a unique global optimizer that 
helps create compact code while increasing 
execution speed up to 30%. By the way, 
Borland, Walter is still waiting for his copy of 
Turbo C® V.1.0. Borland’s ad claims “‘the 
fastest, most efficient and easy-to-use C 
compiler at any price.” 

After reviewing Borland’s benchmarks, 
Walter claims that Optimum C is faster. And, 
as for ease of use, all Datalight C compilers 
have been shipped with a free Learn C 
program for the last six months. Also, our new 
EZ Interactive Editor will show you each 
syntax error in your source code, then compile 
or ‘make’ and run your program, all from 
within the editor. OK, so let the Microsoft 
challenge begin... 


We only ask the following... 


The benchmark suite will consist of the set 
of programs that Microsoft supplied to 
Computer Language for their February 1987 C 
compiler review issue. Microsoft will make 
available the programs to Datalight at least 
two weeks prior to the benchmarking. The 
benchmarking will be between Microsoft C 
4.0 and Optimum-C. It will occur at a mutu- 
ally agreed upon time and place. Interested 
individuals will be allowed to attend. The 
benchmarks will be compiled and run on a 
standard IBM PC-AT. 

There will be two separate tests for each 
program: compile and link speed, and execu- 
tion speed. For each test, a representative 
from each company will set up the compiler 
so that it performs at its best. 

The benchmarks will be adjusted so that 
they take sufficiently long to run, that the 
tolerance involved in timing them is insig- 
nificant. The winner is determined by the 
compiler with the faster execution times for 
the majority of the benchmarks. We’d like 
an answer from Microsoft no later than May 
15, 1987. 


So what’s a global optimizer? 


A global optimizer looks at an entire 
function at once, analyzing and optimizing 
the whole function. A technique called data 
flow analysis is used by Optimum-C to gather 
information about each function. This 
enables your compute-bound programs to 
execute as much as 30% faster after global 


optimization. But, there is one catch...because 
the global optimizer ruthlessly searches for 
ways to speed-up execution speed and mini- 
mize memory usage, it has relatively slow 
compile times. No need to worry, though, 
because you can merely turn the global opti- 
mizer off. In fact, you can select all, none, or 
part of the following optimizations: constant 
propagation, copy propagation, dead assign- 
ment elimination, dead variable elimination, 
dead code elimination, do register optimiza- 
tions, global common subexpression elimi- 
nation, loop invariant removal, loop induction 
variables, optimize for space, optimize for 
time, and very busy expressions. 


Choose from five memory models 


Speed your programs by selecting the mem- 
ory model that best suits your application. 


Model Code Data 
Compact 64k total code & data 
Small 64k 64k 
Program 1M 64k 
Data 64k 1M 
Large 1M 1M 


Compiling, one step... 

Now with the one step DLC program you 
can create OBJ, .EXE and .COM files. Also, 
DLC can handle multiple files and run MASM 
on your assembly files. 


Try Optimum-C risk free 
Try Optimum-C for 30 days and if you are 
not 100% satisfied return it for a full refund. 
Also available is a C tutorial which is a com- 
bination workbook and floppy disk to help 
lead you through the C language with tutor- 
ials, quizzes, and program exercises. 


O.K. Microsoft,.it’s up to you. We’ve put 
two months of advertising on the line that 
says you can’t beat Optimum-C to a real 
test. Your answer, please? 


PRICES 
Developer’s Kit w/ C Tutorial $ 99 
Optimum-C w/ C Tutorial $139 


(both with library source) 


Add $7 for shipping in US/$20 outside US 
COD (add $2.50) 


Not Copy Protected 
ORDER TOLL-FREE TODAY! 
1-800-221-6630 


ATTENTION OEMs! 


Contact us regarding arrangements. 


Microsoft and MS-DOS are registered trademarks 
of the Microsoft Corporation. Turbo C is a regis- 
tered trademark of Borland International. 
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Magazine Reviewers Shocked by 
DATALIGHT?’s Performance... 


“Reviewing this compiler was quite a surprise 
for us. For such a low price, we were expecting 
a “lightweight” compiler. What we got was 
a package that is as good as or better than 
most of the “‘heavyweights.”’ Datalight C 
implements a complete C language. It also 
compiles quickly, doesn’t take up much disk 
space, and looks impressive in the 
benchmarks.” 


DR. DOBBS, August 1986 


“This is a sharp compiler!... what is impres- 
sive is that Datalight not only stole the com- 
pile time show completely, but had the fastest 
Fibonacci executable time and had excellent 
object file sizes to boot!” 


COMPUTER LANGUAGE, February 1986 


Optimum-C Version 3.0 


NEW! 
EZ Interactive Development Environment 


NEW! 
Inline 8087/80287 Math Support 


¢ Full UNIX System 5 C language plus 
ANSI extensions 

¢ Fast/tight code via powerful optimizations 
including common sub-expression |. 
elimination 

¢ DLC one-step compile/link program 

¢ Multiple memory model support 

¢ UNIX compatible library with PC functions 

¢ Compatible with DOS linker and assembler 

¢ Third-party library support 

¢ Automatic generation of .COM files 

¢ Supports DOS pathnames, wild cards, 

and Input/Output redirection 

Compatible with Lattice C version 3.x 

Interrupt handling in C 

Debugger support 

ROMable code support/start-up source 


MS-DOS® Support Features 


Mouse support 
Sound support 
Fast screen I/O 
Interrupt handler 


MAKE Maintenance Utility 
Macro definition support 
MS-DOS internal commands 
Inference rule support 


TOUCH date manager 

Tools in Source Code 
cat—UNIX style “type” 
diff—Text file differences 


¢ 
° 

¢ fgrep—fast text search 
¢ pr—Page printer 
¢ 
¢ 


eee ¢@ 


eff 


pwd—Print working directory 
wc—Word count 


Datalight 


17505-68th Avenue NE, Suite 304 
Bothell, Washington 98011 USA 
(206) 367-1803 


FEEDBACK 


Stallman debate 


Dear Editor: 

I read with interest Judy Getts’s “The 
last true hacker: Richard Stallman” 
(ComputerVisions, COMPUTER LAN- 
GUAGE, Mar. 1987, pp. 99-107). Two 
years ago Stallman took part in a debate 
about software protection with Marv 
Goldschmitt, vice president of Lotus 
Corp. and member of ADAPSO, at the 
Social Impact SIG of the Boston Com- 
puter Society. I must say this was a very 
lively and stimulating debate, and I am 
sorry to hear from your interview that 
Stallman has stopped participating in 
such debates. 

Back in that debate in June 1985, the 
mood of the audience certainly supported 
Stallman. Back in ’85, both opinions 
were considered so valuable that two ex- 
ecutives from IBM Personal Systems 
Div. in Florida flew to Boston to hear 
both sides, to help formulate their posi- 
tion on software licensing. 

In the intervening two years, Lotus has 
gotten tough in the law courts with Lotus 
1-2-3 look-alikes, while ADAPSO has 
run into user resistence with its copy pro- 
tection systems; many software compa- 
nies, such as the one where I work, have 
decided on Stallman’s GNU EMACS 
editor as their editor of choice. All com- 
puter users still realize that a major at- 
tribute of software is that it can be easily 
copied and modified. 

It was clear in the debate of ’85 that 
no one then knew whether or not soft- 
ware really was a “product.” No one yet 
understands what is the best way to pro- 
duce, distribute, use, and maintain soft- 
ware in the mass market, despite Lotus’s 
legal pressuring and despite Stallman’s 
inflammatory rhetoric. Lotus would like 
the software industry to be a product in- 
dustry. Stallman believes the industry 
can be entirely a service industry; it 
seems in Stallman’s ideal world program- 
mers could always be paid for coding but 
never for code. 

Judy Getts’s interview suggests that 
Stallman’s views on distributing software 
are rooted nostalgically in his past at the 
Massachusetts Institute of Technology. 


Stallman’s views may be extreme, but 
they are contemporary. He represents 
one end of the continuum of opinion 
among software producers everywhere 
over how to most effectively distribute 
software. The issue is far from resolved 
today; just consider the fact that most 
large computer companies, such as DEC, 
make most of their money from services, 
not products. 

I enjoyed the interview and hope that 
it spurs others to think more about, and 
act on, the various potentials of the soft- 
ware industry. 

Tan Wells 

Social Impact Group 
Boston Computer Society 
Boston, Mass. 


Brilliant but naive 


Dear Editor: 

I found your interview with Richard 
Stallman to be very interesting. Stallman 
seems to be a brilliant but very naive 
man. It must be gratifying to be paid no 
matter what it is that one writes, or de- 
spite the intention of donating the total- 
ity of one’s work. In the real world, those 
who labor to create surely deserve some 
recompense. Stallman would have me 
work for nothing—a state resembling 
slavery. 

Many individuals purchase a computer 
and expect to receive free software with 
which to operate it—a notion somewhat 
akin to that of buying a car and expect- 
ing free gasoline for life. 

Copy protection does not denote evil 
intent on the part of the producer of the 
software but rather reflects his well- 
founded distrust of the multitudes of 
those who would arrogate his labors with 
impunity. 

To describe as “terrorists” those who 
sell software is ludicrous. The real terror- 
ism lies in the intellectual dissimulation 
which masquerades as popular 
philosophy. 

John Heselton 
Coquitlam, B.C., Canada 


Artwork: Anne Doering 


Expert sorting 


Dear Editor: 

When P.J. Plauger wrote in “Order 
out of chaos” (Programming on Purpose, 
COMPUTER LANGUAGE, Mar. 1987, 
pp. 13-19) that Quicksort should not re- 
cursively sort the smaller part of a parti- 
tion, could he have meant to say that it 
should not recursively sort the larger 
part? 

It seems to me that the larger subfile 
can be nearly as large as the file or sub- 
file from which it came, and that the size 
of the larger subfiles in successive steps 
can decrease by as little as one element 
per step. If so, recursion on the larger 
subfiles could reach nearly to depth N, 
the size of the original array. 

The smaller part of each partition 
must be smaller than half the subfile be- 
ing partitioned. If Quicksort recursively 
sorts the smaller parts, the number of 
elements passed to each level of recursion 
must be less than half that passed to the 
previous level. Hence, the recursion 
depth can’t be more than log2(J\V), can 
it? Manipulating a few formulas and 
numbers leads me to think that the depth 
limit may be equal to the integer part of 
log2[(NV + 1)/3)]. This formula doesn’t 
count the first call to Quicksort as a re- 
cursion step, and it assumes that Quick- 
sort doesn’t call itself to sort an array 
with less than two elements. 

To help discover anything I might be 
overlooking, I set up two simple Quick- 
sort implementations in C, and sorted 
several files with both. Each file con- 
tained 100 integers. One implementation 
recursively sorted the larger subfiles, and 
the other used the smaller. Both moni- 
tored the recursion depth and printed the 
maximum depth after completing a sort. 
When sorting random data, recursion 
was consistently deeper for the version 
that recursed on the larger subfiles. 


W hen large and complex software programs and systems 
are being developed on personal computers, effective 
management of the revisions and versions becomes critical. 
The POLYTRON Version Control System (PVCS) sim- 
plifies this process and lets you effectively control the pro- 
liferation of code changes. We used UNIX SCCS and RCS 
as models. However, our own experience, and the input 
of hundreds of PC programmers has enabled us to 
significantly improve upon these models. 


PVCS provides many powerful functions including: 
* Storage & Retrieval of multiple revisions of text. 
* Maintenance of a complete history of changes. 


* Maintenance of separate lines of development 
using branching. 


* Resolution of access conflicts. 
* Merging of simultaneous changes. 


* Modules can be retrieved by their own revision 
number, system version number, or specified date. 


* Efficient disk storage. PVCS uses a very intelligent 
difference detection technique that minimizes the 
amount of disk space required to store a new 
version. 


PVCS Maintains System Integrity 


PVCS prevents system corruption that could ordinarily _ 


result from security breaks, user carelessness or malfunc- 
tions. The levels of security can be tailored to meet the 


needs of your project. 


High Quality Software Since 1982 


PVCS 


THE MOST POWERFUL AND 
FLEXIBLE SOURCE CODE 
REVISION & VERSION CONTROL 
SYSTEM FOR PCS AND 

LOCAL AREA NETWORKS 


PROGRAMMERS, PROGRAMMING TEAMS, 
PROJECT MANAGERS, LIBRARIANS AND 
SYSTEM ADMINISTRATORS FIND 

PVCS INDISPENSABLE 


The Preferred Version Control System 


PVCS is now being used in personal computer software 
development environments at hundreds of high-technology 
corporations including: 


Hewlett-Packard 3 Com 

GTE Data Services IBM 

Sperry Texas Instruments 
Westinghouse Electronics ROLM Corp. 


The Aerospace Corp. 


Nestar Systems 


Maintains Source Code Written In ANY 
Requires DOS 2.0 or higher. Compatible with the IBM PC, 
XT, AT and other MS-DOS PCs. 


Only PVCS meets the needs of Independent Programmers and Corporations. Once 
you standardize on PVCS, the “Logfiles” used to track and monitor changes are 
interchangable between any PVCS product. You will receive full credit for your 


initial purchase if you upgrade to a higher-priced PVCS. 

Personal PVCS — Offers most of the power and flex- 

ibility of the Corporate PVCS, but excludes the features necessary l ) 
for multiple-programmer projects. 

Corporate PVCS — Offers additional features to maintain source code 
of very large and complex projects that may involve multiple programmers. Includes 
“Branching” to effectively maintain code when programs evolve 

on multiple paths (e.g., new versions for different systems, or a 39 5 
new program based on an existing program). Single user. 

Network PVCS — Extends Corporate PVCS for use on Networks. File 
locking and security levels can be tailored for each project. 

5-Station License $1,000. Call (503) 645-1150 for pricing on 1000 
Licenses for more than 5 Stations. 

TO ORDER: VISA/MC 1-800-547-4000. Dept. No. 350. 
Oregon and outside US call (503) 684-3000. Send Checks, 
POs to: POLYTRON Corporation, 1815 NW 169th Place, 
Suite 2110, Dept. 350, Beaverton, OR 97006. ‘ 
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When sorting presorted data, ascending 
or descending, the recursion depth 
reached 98 for the version that recursed 
on the larger subfiles. 

If all this overlooks something, please 
tell me. I plan to remove the alternation 
Plauger discussed in his March column 
from a very useful Quicksort utility in 
my library. With regard to Plauger’s 
main point in the column, I agree that 
hardly anyone needs to write a sorting 
utility anymore. In any case, I don’t have 
the knowledge to invent a better algo- 
rithm than those that have been created 
by experts. 

John M. Smith 


Tricky business 


Dear Editor: 

In his March column, P.J. Plauger, 
after describing how he and Brian Ker- 
nighan should have written a sort routine 
that has since been preserved for poster- 
ity, laments the ferocity with which 
many programmers pounce on errors 
they discover in published code. So, be- 
fore I pounce on the error in his correc- 
tion, let me apologize: my sense of irony 
got the best of me. 

Plauger asserts that if a Quicksort rou- 
tine is careful to recurse over only the 
larger of the two subintervals it divides 
the data into, it will never go to a depth 
of more than log2N subroutine calls. 
This is exactly backward. The larger 
subinterval may have only one or two 
elements fewer than its parent, so the 
call depth may be proportional to NV. It is 
the smaller subinterval that the routine 
should recurse over since it cannot con- 
tain more than N/2 elements. The if 
statement given in the column should be 
reversed. 

All of this merely underscores 
Plauger’s original point: writing good sort 


Figure 1. 


routines is extremely tricky business and 
should be left to the experts—even by 


the experts themselves. 
Derek Smith 


Redmond, Wash. 


Columnist P.J. Plauger responds: I went 
through the reasoning on this one N 
times (where N is a small integer) and 
convinced myself all N times that I was 
right. By induction over earlier embar- 
rassing columns, I should have tried N 
+ 1 times. In a perverse way, of course, 
this gaffe reinforced the point I was 
making—this is an easy area to get 
wrong. It still is embarrassing. 


Probable complexity 


Dear Editor: 

P.J. Plauger’s “Which tool is next?” 
(Programming on Purpose COMPUTER 
LANGUAGE, Feb. 1987, pp. 15-19) was 
entertaining and insightful, but after 
making an important remark, he fol- 
lowed it parenthetically with something 
that isn’t true. He said, “If people could 
estimate probabilities at all accurately, 
there would be no lotteries, casinos, or 
insurance companies in the world.” If his 
tongue was in his cheek, it wasn’t stick- 
ing out far enough. 

First, many casino gamblers know ex- 
actly what the odds are (in scientific 
terms: “crummy”) but choose to ignore 
probability in return for the exhilaration 
of risk. In addition, every person has his 
or her own unique view of wagers, and 
these views have only a passing relation 
to probability. 

Secondly, everyone knows that it costs 
more to insure a property than the ex- 
pected loss of that property, because the 
insurance company has overhead and 
profit to worry about. Most people, 
though, can’t take the chance that their 
house will burn down, because if that re- 
mote event occurs, they will have insuffi- 


Blaise Computing provides a broad range of pro- 
gramming tools for Pascal and C programmers, 
with libraries designed for serious software 
development. You get carefully crafted code 
that can be easily modified to grow with your 
changing needs. Our packages are shipped com- 
plete with comprehensive manuals, sample pro- 
grams and source code. 


C TOOLS PLUS 
$175.00 


NEW! Full spectrum of general-purpose utility 
functions; windows that can be stacked, re- 
moved, and accept user input; interrupt serv- 
ice routines for resident applications; screen 
handling including EGA 43-line text mode sup- 
port and direct screen access; string functions; 
and DOS file handling. 


PASCAL TOOLS/TOOLS 2 
$175.00 


Expanded string and screen handling; graphics 
routines; easy creation of program interfaces; 
memory management; general program con- 
trol; and DOS file support. 


VIEW MANAGER 
$275.00 


Complete screen management; paint data entry 
screens; screens can be managed by your appli- 
cation program; block mode data entry or field- 
by-field control. Specify C or IBM/MS-Pascal. 


ASYNCH MANAGER 
$175.00 


Full featured asynchronous communications 
library providing interrupt driven support for 
the COM ports; I/O buffers up to 64K; XON/ 
XOFF protocol; baud rates up to 9600; modem 


control and XMODEM file transfer. SpecifyC or _ 


IBM/MS-Pascal. 


Turbo POWER TOOLS PLUS 
$99.95 


NEW! Expanded string support; extended 
screen and window management including EGA 
support; pop-up menus; memory management; 
execute any program from within Turbo Pascal; 
interrupt service routine support allowing you 
to write memory resident programs; schedul- 
able intervention code. 


Turbo ASYNCH PLUS 
$99.95 


Complete asynchronous communications 
library providing interrupt driven support for 
the COM ports; I/O buffers up to 64K; XON/ 
XOFF protocol; and baud rates up to 9600. 


RUNOFF 
$49.95 


NEW! Text formatter written especially for pro- 
grammers; flexible printer control; user-defined 
variables; index generation; and general macro 
facility. Crafted in Turbo Pascal. 


EXEC 
$95.00 


Program chaining executive. Chain one pro- 
gram from another even if the programs are in 
different languages. Shared data areas can be 
specified. e 


ORDER TOLL-FREE 800-227-8087! 


ay 
WW 
BLAISE COMPUTING INC. 


2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441 
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cient resources to replace it. Insurance, if 
a bad deal on a probability basis, is still 
a necessity. 

The important part of the column, 
though, was the’sentence that read, 

“ .people are even worse at perceiving 
complexity than they are at estimating 
probabilities.” 

It has been my experience that crum- 
my programmers estimate complexity 
much better than good programmers do 
because the former always figure that 
any given project is overwhelmingly com- 
plex and will take forever, while the lat- 
ter figure the same project is trivial and 
that it will be done in no time. An objec- 
tive observer would note that any pro- 
gramming project ever stated took 
forever, regardless of the quality of the 
programmers involved, and thus only cer- 
tifiably crummy programmers should be 
allowed to estimate completion times. 

Plauger’s article was great, but let’s 
not count out lotteries, casinos, and in- 
surance companies too soon. In the 
meantime, let’s leave the estimation to 
the truly bad programmers, for it is they 
who best perceive the complexity of what 
we are about to do. 

Paul A. Barkley 
President, The Barbican Company 
McClean, Va. 


Columnist P.J. Plauger responds: Sigh. 


Transitions 


Dear Editor: 

I read with considerable interest 
“Transition Analysis: From One State to 
Another,” by Michael Middlemas 
(COMPUTER LANGUAGE, Jan. 1987, 
pp. 31-36). I have used such diagrams on 
occasion and found them useful; howev- 
er, in some cases I have found that a 
three-dimensional version as shown in 
the accompanying diagram (Figure 1), 
can also be useful, particularly when not 
only the state transitions are of impor- 
tance but also the relative hierarchical 
status of the states. As an example, a 
diagram of the status of a computer 
where “states” represent programs might 
have the bottom rectangular state as the 
operating system, the next layer up as 
coresident programs in a multipro- 
gramming environment, and the top lay- 
er as programs loaded and executed only 
on demand of other programs or as resi- 
dent pop-up utilities, such as keyboard 
enhancers. 

Drawing such a diagram is very easy, 
and the following are only suggestions. 
Lightly draw the bottom perspective rec- 
tangle first; perspective drawing using a 
vanishing point is the key to the entire 
procedure (extend the sides of the rec- 
tangle in the diagram until they meet to 
find the vanishing point). Higher level 
states are drawn with an ellipse tem- 


UNIX/C WINDOW DEVELOPMENT 
COMPATIBILITY with CURSES for MS-DOS. 


Buy the window development tool that Unix/C experts demand! 

Let the speed, versatility and ease of using Aspen Scientific’s Curses 
for MS-DOS improve your products’ user interface—all this plus Unix/Xenix 
source code compatibility for you, the serious developer.__ 

Our Curses can do any job you require from a window tool. It will 
save you time, money, and your reputation. Our Curses blazes on IBM PC’s 
and compatibles, but is versatile enough to work under MS-Windows and on 
any personal computer running MS-DOS 2.0 and later. 

Look at a few of the applications our Curses is benefiting: 


Voice Recognition 
“# Telephone Switching 
Environmental 
mw: 


=, 
FREE-FAST 2 
form development ) 
tool box with source 
code. Unix compatible. 


Included if you ORDER 
Ly RIGHT NOW 
©) 


Complete curses tool kit: $1 19 0 
Source code available for: $289. 
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Aerospace 
- Financial 
“J Consulting 


Robotics 
Engineering 
Hobbyist 
Compilers: Microsoft, Lattice, Aztec, DeSmet 
Trademarks: MS-DOS, MS-Windows 
(Microsoft); Unix (AT&T Bell Labs); Lattice 
(Lattice, Inc.); Aztec (Manx Software 
Systems); DeSmet (DeSmet Software). 


Sf 


ASPEN SCIENTIFIC 


P.O.BOX 72 WHEAT RIDGE, 
COLORADO 80034-0072 


(303) 423-8088 
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plate—in this case, an Isometric 35-de- 
gree, 16-minute projection. The centers 
of the ellipses should be on rays from the 
vanishing point unless there is a reason 
to do otherwise, such as requiring more 
horizontal space between some ellipses. 
The transition arrows may be solid or 
dotted and are curved to fit the three-di- 
mensional effect. Terminal points of the 
arrows are also on perspective rays ex- 
cept horizontal arrows and cases where it 
is clearly impossible. Descriptive labels 
on the states and transition arrows can 
supply a tremendous amount of informa- 
tion for documentation, but they should 
not obscure the basic purpose of the dia- 
gram—states and transitions. It may be 
worthwhile to have two versions of the 
diagram, one simple and the other fully 
annotated. 
Norman L. Hills 
Data processing consultant, CDP 
Des Moines, Iowa 


Author Michael Middlemas responds: I 
think Norman Hills has made a valu- 
able suggestion for the representation of 
transition state diagrams. His technique 
is worth knowing. The only reservation I 
have is a practical one concerning how 
documentation is handled. In addition to 
being a design tool, a state transition 
diagram helps document a program—in 
fact, a program based on state transi- 
tions is almost impossible to figure out 
without having a diagram at hand. 
Thus, it is important to update the doc- 
umentation as the program is modified ~ 
over the course of its life. If a diagram 
is complex and difficult to draw, it is 
unlikely to be redrawn as often as it 
should. Three-dimensional diagrams are 
potentially in this category. 

If, however, there is automated sup- 
port for drawing the diagrams, and for 
modifying them, then updating them is 
easy and more likely. I would suggest 
that three-dimensional state transition 
diagrams be used only if they can be 
drawn with the aid of a computer draw- 
ing tool that makes their creation and 
modification easy. I don’t know how 
many such tools might be appropriate— 
GEM Draw, published by Digital Re- 
search Inc., is one that I have found par- 
ticularly suited to this sort of work. The 
diagrams produced using it may not be 
quite as pretty as hand-drawn pictures 
with perspective, but they are far more 
useful in that they can be maintained. 


Go with the flow 


Dear Editor: 

I have used various structured tech- 
niques for seven years and would like to 
expand on Joe Celko’s “Data Flow Dia- 
grams” (COMPUTER LANGUAGE, 
Jan. 1987, pp. 41-43). The Yourdon 
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Intelligent Systems Analysis begins 
with intelligent software choices. 
Meet your most intelligent choice. 
The Yourdon Analyst/Designer Toolkit. 


At $1995, the Analyst/Designer Toolkit 
has everything you need to support all 
of your MIS projects, no matter how 
complex; the most advanced graphics 
system of any PC-based CASE tool lets 
you create all of the diagrams associ- 


ated with the Yourdon Structured 
Techniques, raises your productivity 
levels, and increases your work speed 
by as much as 30%. 

Error and consistency checking, an 
integrated data dictionary, and one of 


the easiest to use menu systems make 
for a professional system that offers 
everything you could want in a CASE 
system—at a remarkably low price. 
And lest we forget: the Toolkit includes 
technical support from the people who 
know Structured Analysis and Design 
better than anyone. And we ought to. 
After all, we wrote the book on it. 
Now we've written the software. 


The Yourdon Analyst/Designer Toolkit’ 


YOURDON, INC. A Subsidiary of DEVRY, INC. 1501 Broadway New York, NY. 10036 TEL. (212) 391-2828 
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methodology provides for four distinct 
applications of the DFD technique. 

The first, current physical, diagrams 
how the current system operates. The 
names of the processes are organizational 
or department specific, and the names of 
the data flows are those used by the user 
or name the physical form used. 

The second, current logical, diagrams 
what the system is currently accomplish- 
ing. It states, in logical terms, the net ef- 
fect or goal of the process as it currently 
exists. The data stores in a logical model 
represent normalized files in a DBMS. 

The third, new logical, adds new re- 
quired processes to and deletes old un- 
needed processes from the current logical 
model. The new logical model embodies 
the functional requirements of the 
system. 

The final application of the Yourdon 
methodology, new physical, is the general 
design of the system based on the re- 
quirements specified in the new logical 
model. 

Each of the models must be discussed 
with the user. The current physical mod- 
el acquaints you, the analyst, with the 
user’s business and lingo. The current 
logical model frees the designer from all 
the limitations of the real world and 
serves as the springboard for change. 
The new logical model specifies what the 
user wants the system to do. Using this 
model, the analyst must perform cost- 
benefit studies to propose which func- 
tions should be. manual and which 
automated. Then the design process be- 
gins; normalized data stores are recom- 
bined into efficient files, and general 
design of functions can begin. Celko 
mixed the logical and physical models to- 
gether somewhat, which is common in 
the real world, and is unavoidable when 
trying to convey, in two pages, what 
Yourdon Press covers in about one 
thousand. 

The Yourdon technique is best suited 
for normal data processing applications. 
The McAuto technique, derived from 
SofTech’s Structured Analysis and De- 
sign Technique (SADT), is better suited 
for real-time applications. SADT pro- 
vides that control is shown leaving the 
bottom of the process, and control is re- 
ceived into the top; data input enters 
from the left and output moves from the 
right. The grid layout is used whereby 
the first process begins in the upper left- 
hand corner, and processing proceeds di- 
agonally down and to the right. Each 
row of processes can respond to different 
sets of stimuli after receiving control 
(and edited data) from above. Proper ap- 
plication of SADT shows state transition 
proceeding down the diagram, with data 
processing occurring left to right. 

Roger Wickes 
Albany, Ga. 


[Sin arse all 
Encryption: UNIX to DOS 


Dear Editor: 

I had a problem with program 
CRYPT.C discussed in “Protect your 
files with CRYPT” (COMPUTER 
LANGUAGE, Feb. 1987, pp. 69-73). 

To test the program I attempted to en- 
crypt and decrypt the file containing the 
CRYPT.C source code. Following is the 
computer dialog and a directory listing 
that demonstrates the problem. Note 
that: 


eOriginal file is 1,838 bytes 
eEncrypted file is 1,757 bytes 
eDecrypted file is only 370 bytes. 


C>crypt adam <crypt.c >crypt.cry 
C>crypt adam <crypt.cry >crypt.dec 
C>dir crypt 
CRYPTS 
GRYPT - GRY 
] :43p 
GRYPT DEC 


1838 1-29-87 


1757 1-29-87 


370 1-29-87 


The program was compiled and run us- 


ing a 6 MHz IBM PC AT, DOS 3.2, 
and Microsoft C v.4.0. 
Adam T. Block 
President, Product Group Inc. 
Bronxville, N.Y. 


Author Alan Filipski responds: A couple 
of people have apparently had some 
problem in porting my file encryption 
program to an IBM PC running Micro- 
soft C. The symptom is that the encrypt- 
ed file is shorter than the original file 
(they should both be exactly the same 
size). The problem is that under DOS 
you need to set the translation mode of 
stdin and stdout to binary. In Microsoft 
C, this is accomplished by adding the 
statements: 


#include <fentl.h> 
#include <io.h> 


to the beginning of the program and the 
statements: 


setmode (fileno(stdin), O_BINARY); 
setmode (fileno(stdout), O_BINARY); 


as the first executable statements in 
main(). This is not necessary under 
UNIX since all files are considered 
binary. 


FULL AT&T C++ for half the price of our competitors! 


Guidelines announces its port of version 1.1 of AT&T’s C++ translator. As an 


object-oriented language, C++ includes: 
constructors and destructors, data hiding, and data abstraction. 


classes, inheritance, member functions, 


‘Object-oriented’ 


means that C++ code is more readable, more reliable and more reusable. And that 
means faster development, easier maintenance, and the ability to handle more 


complex projects. 


C++ is Bell Labs’ answer to Ada and Modula 2. C++ will. 


more than pay for itself in saved development time on your next project. 


C++ 


from GUIDELINES for the IBM PC: $195 


Requires IBM PC/XT/AT or compatible with 640K and-a hard disk. 
Note: C++ is a translator, and requires the use of Microsoft C 3.0 or later. 


Here is what you get for $195: 
The full AT&T v1.1 C++ translator. 


Libraries for stream I/O and complex math. 
"The C++ Programming Language", the 
definitive 327-page tutorial and description 


by Bjarne Stroustrup, designer of C++. 
Sample programs written in C++. 
Installation guide and documentation. 
30 day money back guarantee. 


To order: 
send check or money order to: 


GUIDELINES SOFTWARE 
P.O. Box 749 
Orinda, CA 94563 


To order with Visa or MC, 
phone (415) 254-9393. 
(CA residents add 6% tax.) 


C++ is ported to the PC by Guidelines under license from AT&T. 
Call or write for a free C++ information package. 
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Windows, Data Entry, Help Management, Menus, Wm 
Text Editing, plus ... 


SOURCE CODE 


Vitamin C 


It’s good for your system! 


The Vitamin C Difference 


With Vitamin C, your applications come 
alive with windows that explode into view! 
Data entry windows and menus become a snap, 
and context sensitive pop-up help messages 
are nearly automatic. 

With VCScreen, you'll save time by inter- 
actively painting windows and forms so what 
you see is what you get! Then, one button 
generates C source code ready to plug into 
your program and link with Vitamin C. 

Easy enough for the beginner. Versatile 
enough for the professional. Vitamin C’s open- 
ended design is full of “hooks” so you can 
intercept and “plug-in” special handlers to 
customize or add features to most routines. 

Of course, Vitamin C includes all source 
code FREE, with no hidden charges. /t always 
has. That means you'll have everything you 
need to adapt to special needs without spending 
hundreds of dollars more. 


Create as many windows as you like with 
one easy function. Vitamin C automatically 
takes care of complicated tasks like saving 
and restoring the area under a window. 

Options include titles, borders, colors, pop- 
up, pull-down, zoom-in, 4-way scrolling, scroll 
bars, sizés up to 32k, text file display & editing, 
cursor display, and more. 

Unique built-in feature lets users move and 
resize windows during run-time via a definable 
key. 

Access the current window by default ora 
specific window any time, even if it’s hidden or 
invisible. Save and load windows on disk for 
more versatility! 


Data Entry 


Flexible dBase-like data entry and display 
routines feature protected, invisible, required, 
and scrolling fields. Picture clause formatting, 
full color/attribute control, selection sets, single 
field and full screen input, and unlimited data 
validation via standard and user definable 
routines. That means you aren't locked into 
one way of doing things. 

Vitamin C even provides true right-to-left 
input of numeric fields with dynamic display of 
separators & currency symbols. 


High Level Functions 


Use our intergrated help management, 
multi-level menus, and text file routines, or 
build your own handlers using Vitamin C’s basic 
windowing and data entry routines. 


Standard help handler provides context 
sensitive pop-up help messages any time the 
program awaits key strokes. The help text file 
is stored on disk and indexed for quick access. 
So easy to use that a single function initializes 
& services requests by opening a window, 
locating, formatting, displaying, and paging 
through the message. 


Multi-level ““Macintosh”’ & ‘“‘Lotus”’ style 
menus make user interfaces and front endsa 
snap. Menus can call other menus, functions, 
even data entry screens, quickly and easily. 


Text editor windows can be opened for 
pop-up note pads, memofields, or general pur- 
pose editing. Features include insert, delete, 
word wrap, and paragraph formatting. 


vCScreen 
Screen Painter/Code Generator 


Just as Vitamin C’s reusable functions speed 
your programming, VCSreen makes it even 
faster and easier by automatically generating 
C source code for your data entry screens! 

With VCScreen’s interactive screen editor, 
you actually draw your forms. You can define 
input, output and constant fields, headings, 
boxes, lines and even a window for the form to 
run in. 

What you see is what you get. If you don’t 
like the position of an object, just “pick it up” 
with the cursor and move it! Changing colors, 
attributes, copying, and deleting is just as 
easy. 

VvCScreen generates readable C source 
code. It declares variables with names you 
provide and can even generate structures. 

With VCScreen choosing the right functions, 
parameters and sequences, and Vitamin C 
supplying the functions to choose from, youcan 
stop worrying about semi-colons, matching 
braces, and calling conventions and concentrate 
on creating your application! 


30 Day 
Money Back 
Guarantee 


Better than abrochure. More thanademo 
disk. If you’re not satisfied, simply return 
the package within 30 days and receive _| 
a full refund of the purchase price. 


Vitamin G ........ $225.00 


Includes ready to use libraries, tutorial, 
reference manual, demo, sample, and example 
programs, and quick reference card, ForIBMPC 
and compatibles. Specify Microsoft, Lattice, 
Computer Innovations, Aztec, Mark Williams, 
Wizard, DeSmet, or Datalight C compiler AND 
compiler version number when ordering. 


VitaminC Source ... FREE* 


*Free with purchase of Vitamin C 


VCScreen ......... $99.95 
Requires Vitamin C and IBM PC/XT/AT or 
true compatible. 


ALL ORDERS: 


SHIPPING: $3 ground, $6 2-day air, $20 
overnight, $30 overseas. Visa and Master Card 
accepted. All funds must be U.S. dollars drawn 
on a U.S. Bank. Texas residents add 714% 
sales tax. 


For Orders or More Information, Call... 


(214) 245-6090 


PROGRAMMING 


Creative Programming Consultants, Inc. 
Box 112097 Carrollton, Texas 75011 


=== >> PROGRAMMING 


Method: 
Outside-in design 


Description: 

Outside-in design deals with modules 
that have multiple nontrivial input and 
or output data structures. The name de- 
rives from the view that data enters and 
leaves a module at its periphery, with 
processing occurring inside. 

This approach focuses on resolving any 
clashes between different data structures, 
either by marrying them into a common 
structure or isolating them into separate 
modules that communicate by a less 
structured intermediate data stream. A 
marriage of data structures is unavoid- 
able when a merge must be performed. 

If separate modules must be formed 
they are organized by top-down design. 
The separate modules are then amenable 
to reduction by left-to-right or right-to- 
left design. One-to-many input transfor- 
mations or many-to-one output 
transformations are reduced by bottom- 
up design. 


Documentation: 

If separate modules are not formed, a 
combined data structure diagram best 
captures the underlying structure. Other- 
wise, other documents show the form of 
each module and the organization of the 
whole. 


Limitations: 

If there is no clash to resolve, outside-in 
design contributes little. If any data se- 
quence must be reordered even locally, 
the combined structure may be too or- 
nate. If the combined structure is much 
more complex than any of the separate 
data structures, the solution will be 
obscure. 


» ON PURPOSE 


By P.J. Plauger 


any programs 
(Paeaesa) are data trans- 
formers. That 


is, they consume one or more sequential 
streams of input data to produce one or 
more sequential streams of output data. 
Assuming the transformation itself is not 
very ornate, which is often the case, then 
the best organizing principle for such a 
program is to start with the structure of 
the data being processed and build the 
control flow around a similar procedural 
structure. 

At the risk of boring regular readers, I 
repeat yet again the basic organizing 
principles of data structured design: if 
you have a repetition of data structures, 
you process it in a loop (WHILE state- 
ment). If you have an alternation of pos- 
sibilities in the data structure, you 
process it in a conditional (JF/ELSE 
statement). And if you have a sequence 
of different data types in the structure, 
you process it with a sequence of state- 
ments. A remarkably large fraction of 
data structures encountered in comput- 
ing succumbs to this approach—which 
forms the basis of structured 
programming. 

One broad class of programs produces 
structured output from fairly unstruc- 
tured input. You-may need to produce a 
paginated report, for instance, from a se- 
ries of single transaction records. Or you 
may be generating a series of formatted 
screens from single line queries that are 
typed in. For this class, the problem of 
producing the structured output data 
dominates the problem, so you build your 
program around the code needed to repli- 
cate that structure. 

In this case, once you have identified 
the basic data structure, the hard part is 
getting right the predicates that control 
how many times you loop on a repetition 
or which branch of a conditional to take. 
This is called left-to-right design (“Rec- 
ognizing input,” Parts I and II, COM- 
PUTER LANGUAGE, Nov. 1986, pp. 
15-19, and Dec. 1986, pp. 13-16), since 
it is customary to show data flow with 
the input on the left of a data transform 
(program) and the output on the right. 


Marrying data structures: 


Figure 1 shows a single transform with 
nontrivial output structure. The resultant 
program structure is indicated under- 
neath the transform. The generic pro- 
gram structure looks something like: 


WHILE (more—input) 
generate_output 


where all the action is in 
generate_output 


Another broad class of programs pro- 
duces fairly unstructured output from . 
structured input. You may want to simu- 
late a desk calculator, for instance, in one 
window of an interactive system. Or you 
may accept English-like data base que- 
ries and generate one-sentence responses, 
For this class, the problem of recognizing 
the structure of the input data dominates 
the problem, so you build your program 
around the code needed to recognize, or 
parse, that structure. 

In this case, once you have identified 
the basic data structure, the hard part is 
getting all the lookahead and error re- 
covery right in the code that rediscovers 
the loops and alternations the user has 
chosen for a particular input. This is 
called right-to-left design (“Generating 
data,” COMPUTER LANGUAGE, 
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Sept. 1986, pp. 15-19), for reasons I 
leave to your imagination. Figure 2 
shows a single transform with nontrivial 
input structure. The generic program 
structure looks something like: 


WHILE (more—input) 
IF (match_input) 
generate_output 
ELSE 
put_error 


where all the action is in the predicate 
match_input 


But what happens if both output and in- 
put have nontrivial data structure? Or 
for that matter, what happens if you 
have multiple inputs and/or multiple 
outputs and two or more of them could 
each serve as the principle structuring 
basis for the program? I have been care- 
ful to avoid such examples so far, while 
exploring the wonders of right-to-left and 
left-to-right design. But in the real world, 
there is no such thing as a completely 
trivial input or output (because the guy 
across the street is already selling that 
program and you are trying to take his 
market share with a fancier version of 
the same thing). Even in the examples I 
gave, I glossed over contributions to the 
structure of a program from trivial 
sources. The contributions were nonethe- 
less present. 

The answer, of course, is that you must 
accommodate the structure of all the 
data you are processing or the program is 
not doing its intended job. A program 
with more structure than is dictated by 
the problem to be solved may well have 
lurking bugs in the special cases, and it 
will certainly cost you a premium to 
maintain, but it has a chance of serving 
its purpose. A program with less struc- 
ture than the data it must process can- 
not, from first principles, do the whole 
job. 

It is still a good organizing principle to 
let your data structure your program. 
The problem, when you have multiple 
data structures influencing the design, is 
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to find a more ornate data structure that 
will accommodate the diverse data struc- 
tures contributed from different streams. 
In other words, you must marry all of the 
input and output data structures to ob- 
tain the structure around which you can 
organize your program’s flow of control. 
You can’t simply proceed right-to-left, or 
left-to-right; you must approach the cen- 
ter of the transform from all directions 
at once. This approach, naturally 
enough, is called outside-in design. Fig- 
ure 3 shows a single transform with non- 
trivial input and output structures. 


t is harder to show 
ape » | a generic program 

structure for out- 
side-in design. Sometimes the bookkeep- 
ing involved in generating output 
dominates. Sometimes the problem of in- 
put recognition dominates. Sometimes 
the two are so intertwined as to defy de- 
composition. Let’s look at an example or 
two. 

A data base query language, for in- 
stance, usually permits input in a variety 
of forms, if only to accommodate varying 
numbers of parameters for different que- 
ries. Even if it is not your goal to adver- 
tise natural English language queries or 
user-friendly input, you must still toler- 
ate—and parse—a variety of input 
forms. So the input structure can be re- 
presented along the lines of: 


zero or more requests, where 
a request is either 
TYPE] param! param2, or 
TYPE2 param, or 
TYPES 


The output, on the other hand, may be 
one line of text for some requests, a 
screenful for others, or multiple screens 
for still others. Let’s say that the lan- 
guage is really: 


SHOWFROM x TO y 
SHOWME x 
SHOWALL 


Then the married structure might look 
like: 


zero or more requests, where 
a request is either 
SHOWFROM x TO y, with 
zero or more 
output lines, or 
SHOWME x, with 
either 
an output line, or 
“NOT FOUND,” or 
SHOWALL, with 
zero or more 
output lines 


If you wish to structure multiline output 
into screens, or if you wish to put “NOT 
FOUND” for any repetition of zero or 


more items, then the structure gets that 
much more ornate. But the basic princi- 
ple is the same. 

Now, I know this is the sort of design 
work you do all the time. You don’t need 
any highfalutin pronouncements about 
marrying data structures to figure out 
what to do in a simple situation like this. 
The point of outside-in design, like all 
the other methods I have talked about so 
far, is to focus your attention on the un- 
derlying principles of what you’re doing 
so you can see where the action is (or 
should be). 

In the case of outside-in design, you 
are building a combined data structure. 
If you just start writing code any old 
way, you may well evolve a program 
structure that recognizes the same input 
structure in two or more places, gener- 
ates the same output structure in multi- 
ple ways, or captures neither structure 
exactly right. If, on the other hand, you 
know your goal is to produce a marriage 
of input and output structures, then you 
have a checklist of what operations must 
be performed and where in the program 
they should appear. 

Almost as bad as writing any old way 
is the habit many programmers have un- 
wittingly fallen into of writing all trans- 
forms as if they were either report 
generators or parsers. You construct re- 
port generators by applying right-to-left 
design, which is fine if the input is not 
too fancy. If it is fancy, however, you will 
find read-ahead code stuck here, push- 
back code over there, and partially 
parsed data stuck in side pockets all over 
the place. Report generators do not ac- 
commodate parsing well at all. 

If you are a parser freak, on the other 
hand, you apply left-to-right design, 
which is fine if the output is closely relat- 
ed to the input. If it is not closely related, 
you will have an assortment of partially 
filled buffers, state flags (page done, 
buffer empty), and counters (column 
number, line number) sprinkled about 
the program. Parsers do not construct 
output well at all. 

If you consider all your data structures 
at once, however, you are less likely to 
produce an unmaintainable travesty. You 
may well end up with an output-driven 
program (report generator) anyway, be- 
cause that is the best compromise. Or 
you may well end up with an input-driv- 
en program (parser) because that mini- 
mizes maintenance. In either case, 
however, you will have made an informed 
choice instead of just lucking (or losing) 
out. 

Here is a simple variant on the pre- 
vious example that shows some aspects of 
a hybrid solution. Let us assume that in- 
put consists of account number records, 
each followed by zero or more transac- 
tion records for that account. A transac- 


Announcing Magic PC — the first breakthrough for database applications developers in over 20 years: 


Now you can develop professional applications 
1000% faster than your 4GL or DBMS, totally 


free from programming, 


AKER Corp. MAGIC _ PC 12/03/86 
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A Magic PC program looks as simple as this. To design an application you quickly fill-in menu-driven decision 
tables without having to write a single line of code. For example, just by highlighting the Execute Program 
operation on this screen and also highlighting the Item List program in the Program Menu, you tell Magic 
PC to pop-up the Item List window shown in the adjacent screen, when the end-user hits the Zoom key. 


commands and syntax! 


Order Entry 


Customer No: 99999 
Address: 
AAAAAAAAAAAAAAAAAAAA 


Order No: 999 
Order Date: 99/99/99 


Line| Item |Type| Description Quantity | Unit Price Total Price 


[A Jf anaanaaaaaaaaaaaaaaa | 9.999 |[-999 999 99 |ff -999. 999.99 
Item List 


No. Description 


| Order Sum 
99.99% Discount 
Sales Tax 

In Stock: -999,999 
Total Orders: -999,999 
Avail to Sell: -999,999 


99.99% 


Order Total 


Magic PC gives your end-user the power to harness and retrieve data instantly, without any commands or 
syntax because at runtime you already have built-in options to Add, Delete, Modify, Query and get on-the- 
spot ad-hoe information simply by highlighting selections from menus. Dats validation, security and 
error-checking are done automatically for you by Magic PC without programming: 


Who needs another DBMS? 

At last, Magic PC gives you the ultimate applications 
design tool, far ahead of 4GL’s, DBMS and Applica- 
tion Generators. 

Magic PC breaks through the language barrier with 
the revolutionary Un-Language concept: 

NO PROGRAMMING, COMMANDS OR 
_ SYNTAX! 


Free yourself from your programming language 

Magic PC makes you, the professional, completely 
free from the drudgery of procedural programming. No 
more cryptic commands, syntax or unforgiving 
procedural structures, because Magic PC does all the 
programming automatically. There’s your competitive 
edge. The rest is up to you... 


The Professional Choice 

Already an international success, Magic PC is a profit 
maker and career booster for DP Consultants, System 
Integrators, VARs, MIS professionals, System Analysts, 
Programmer Analysts and Software Engineers. If you 
design PC applications professionally, you can’t afford 
not to Un-Language now. 


IBM France: “IBM encourages this introduction and 
can not help but salute such evolution. . ” 


Israeli Air Force: “We were convinced that it was not 
possible to have a design tool powerful enough to im- 
plement real-life applications without a programming 
language. Magic PC changed our mind. . ” 


Jeff Duntemann, PC Tech Journal: “It’s probably 
the best integrated database applications and screen 
generator that I have ever seen. . .very smooth system, 
and smoothness comes at a premium these days. . ” 


The Magic PC Secret 

You’re so much more productive with Magic PC 
because there is absolutely no programming to slow 
you down. You design a Magic PC application by simp- 
ly filling-in the Data Dictionary Tables (Files, Fields, 
Keys) and the Task Description Tables (Operations and 
Expressions). 

Only 13 design Operations harness the power of 
Magic PC. Operations are specific enough to eliminate 
the need for tiresome syntax, yet elastic enough to pro- 
duce robust custom applications. Use the Operations 
to describe what you want and Magic PC makes it 
happen. It’s that simple. 


Make Task nesting power available with a single 
Execute Task Operation. This powerful instruction 
triggers Magic PC to execute and display additional 
tasks or even external applications through Window 
Zooms. The 3-dimensional effect of Window Zoom- 
ing lets you probe deep into your application through 
nested windows and manipulate the data underneath. 

You describe a Magic PC Task or Program (com- 
posite Tasks) by filling your system analysis flow into 
the Task Description Tables. Choose the participating 
Data View, and Magic PC executes your desired Opera- 
tions. You interface with the Tables by highlighting your 
selections from pop-up menu-driven windows. There’s 
nothing to edit except your headings. 

You're not confined to any particular design sequence 
as you are with most procedural languages. You can 
enter and change any Table spontaneously, on the fly, 
as ideas come to mind and Magic PC automatically 
maintains the application integrity. 

A Magic Inference Engine automatically or- 
chestrates your Task Description Tables into a single 
file of internal Knowledge Base Rules for optimum, 
bug-free performance..Knowledge Base Rules are ex- 
ecuted by the Magic Run engine for stand-alone run- 
time operation, or by the Magic Lan engine for 
unrestricted Novell network sharing. You're free to 
design the Knowledge Base without worrying about the 


internal structure. 
95 


Discover fast, 
language-free 
programming 
at no risk 

for only 
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See for yourself how fast you can program language- 
free applications with our low-cost limited offer. 

You'll get the full Magic PC software unprotected and 
limited to 100 records and 450 page documentation 
complete with a free Order Entry sample application. 
You'll also get our free telephone support for 90 days! 

And your $19.95 will be credited towards the full $695 
Magic PC purchase price. Even if you don’t buy Magic 
PC right away, keep your $19.95 Magic PC Trial as your 
application prototyping tool at this bargain price. 


Our No-Risk Guarantee! 
You have our no-risk 30-day money-back guarantee: 


if you’re not completely satisfied for any reason, even 
Magic PC Trial for $19.95, send it back for a refund. 
Order now while supply lasts 


Call this toll free number now with your Visa, 
MasterCard or American Express for immediate 
delivery, or send the Order Coupon below today to Aker. 


1-800-345-MAGIC 
in CA call 714-250-1718 


Yes, please rush._me: 


Magic PC Trial $ 19.95 
Magic PC $695.00 
Add shipping $ 5.00 
In CA 6% tax pene ae 

Prices valid in US only. TotalhG= 

Ship to: 

Address: 

City/ST/Zip: 

Phone: 


Aker Corp. 18007 Skypark Circle B2, Irvine, CA 92714 
(714) 250-1718, Elec. Mail Dialcom 41: AKR 001 Telex 4931184 
AKR UI OEM and VAR inquiries are welcome. 


Min. requirements PC DOS 2.0, IBM PC or 100% compatible with 512K and hard disk. 
©1986 Aker Corp. Printed 1/87 Trademarks: Magic PC, Un-Language, Window Zoom, 
Magic Run, Magic LAN and Magic PC Trial are trademarks of Aker Corp., IBM PC 
and PC-DOS are trademarks of IBM Corp., Novell is a trademark of Novell Inc. 
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Any business that buys: a computer without Pick 
faces one slight problem. 


They’re putting the cart before 
the horse. 

Because without first considering 
the Pick Operating System, you'll 
probably get stuck with a system that 
won't expand with your needs. 

Pick is the one operating environ- 
ment that grows with you. For example, 
you can start with a single PC-AT 
and later connect up to nine dumb ter- 


minals. You'll have a complete 10-user.-> 


system for about 1/3 the cost of 
networking. 

But there’s more. As your business 
continues to grow, you won't have to redo 
your application software if you expand 
to a Pick-based mini or mainframe. 

The reason? Pick is machine inde- 
pendent. Its data and applications 
are transportable from one Pick-based 
system to another. 


Pick is made for business. 


It’s not an engineering system that 
was adapted to business applications. 


That’s the reason you don't have to 
adapt your business to the computer. 
Instead, Pick adapts to you. 

You access all data in a way that’s 
natural to business. And because the 
system is so simple, you can complete 
most jobs with a lot less keystrokes. 


600,000 users can’t be wrong. 


Pick is used by thousands of small 
and large companies worldwide. The 
system runs on hardware from 22 man- 
ufacturers. And over 2,000 software 
applications packages are available. 

If you want your computer to be 
able to expand with your business, don't 
put the cart before the horse. Call 
1-800-FOR-PICK. In California, 

(714) 261-7425. 


Bick 


SYS TEMS 
The system you grow into, not out of. 
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tion record may contain zero or more 
items of that transaction type (whatever 
an item may be). We wish to produce a 
report that starts a new page for each 
account number, may have multiple 
pages per account, lists up to 50 transac- 
tions per page, and is wide enough to ac- 
commodate the maximum number of 
possible items in the columns of one re- 
port line. 

The input structure is: 


zero or more groups, each with 
an account record, plus 
zero or more transactions, with 
a transaction type, plus 
zero or more 
items 


The output structure is: 


zero or more accounts, with 
one or more pages, with 
a page header 
zero to 50 lines, with 
the transaction type, plus 
zero or more 
item columns 
a page footer 


These structures marry fairly easily, as is 
often the case. (Nothing magic here— 
people tend to keep the input structure in 
mind when contriving output structure, 
and vice versa.) Here is a program that 
handles the problem: 


got := get_reclrec) 
WHILE (got) 
IF (rec.type != ACCTNO) 
put_error(rec) 
page := | 


put_header(rec.acct, page) 
line := | 
WHILE (got AND line <= 50 
AND rec.type = XACTION) 
start_line(rec.xaction) 
col := | 
WHILE (is_item(rec.item[col])) 
put_collrec.item[coll]) 
coll:= colle 
line := line + 1] 
got := get_rec(rec) 
put_footer|page) 
page := page + | 
WHILE (got) 


If you had to characterize this structure 
as one or the other, it is more of a report 
generator than a parser. Why? Because 
everything is in its expected place for 
generating the output. Counters are in- 
cremented where you expect, and pro- 
gram structures mimic the output (zero 
or more becomes WHILE, and one or 
more becomes DO-WHILE). 

On the other hand, the read-ahead re- 


quired for parsing occurs in two places: a 
primer at the top of the program and a 
refilling read down where the last of the 
input record is consumed. That’s not too 
unusual for parser logic, but the output 
generation code puts enough perceptual 
distance between the parsing bits that it 
certainly lays more claim to the program 
structure. 

On the third hand, the overall struc- 
ture of this program looks remarkably 
like the generic solution given earlier for 
programs produced by left-to-right de- 
sign. You can argue it either way. What 
is important is that the checklists for 
both report generator and parser logic 
are easily verified. You have reason to 
believe that the program structure might 
be correct and complete. That is the goal 
of outside-in design. 


o far we have ex- 
ims > amined only pro- 
grams with a 


single input source. As soon as you intro- 
duce a second input stream, a whole new 
class of issues presents itself. If the input 
streams don’t interact, you must ask why 
a single program is being called upon to 
process them. If they do interact, you 
must determine the predicate that makes 
the selection when you draw upon each 
stream to produce the combined data 
flow to be processed. 

If the data streams have identical 
structure, then the program is perform- 
ing a simple merge. Figure 4 shows two 
identical streams combining into one at a 
transform, making a simple merge. 
Merging was touched upon as one aspect 
of chaos-to-order design (“Order out of 
chaos” COMPUTER LANGUAGE, 
Mar. 1987, pp. 13-19). 

While merging offers a number of in- 
teresting challenges, better designers 
than I have contributed more to that 
technology than I can begin even to sum- 
marize here. What.you need to know is, 
as soon as you seé a merge point in your 
data flow, it is time to dig up a merge 
utility (if possible) or look up an appro- 
priate merge algorithm (if necessary). 

What if you have multiple streams 
converging at a single transform? A 
number of merge algorithms work fine 
with an arbitrary number of inputs. If 
you can’t apply one of these, for what- 
ever reason, you can always factor a 
multiway merge into two or more two- 
way merges. Figure 5 illustrates the data 
flow for such a compound merge. 

If you are implementing this as a 
UNIX-style pipeline, then the amount of 
extra work is minimal. You simply men- 
tion the extra merge as another stage in 
the pipeline, using the same utility for 
both: 


generate filel_merge file2 merge file3 
consume 


Magus Inc, 


indows 


Data& Windows, the window-oriented data-en- 
try system for Magus, Inc., now supports more 
of your favorite compilers! If you use Microsoft 
C, Pascal, or FORTRAN, Manx Aztec C86, 
Mark Williams C Programming System, Lat- 
tice C, IBM C, MetaWare High C, MetaWare 
Professional Pascal, or Datalight Optimum C, 
you can use Data&Windows to quickly and 
easily create almost any user interface. 


With Data& Windows, you draw your text, 
fields, and colors on the video display. You see 
exactly what you will get while you create it. 
The screen designer gives you maximum func- 
tionality in an editor-like environment. Fields 
have options for specifying character and data 
type validations, user-definable validations, pro- 
tected (display only) fields, auto-erasing fields, 
retain data fields, and more. You can check the 
look and operation of the screen with test mode. 


Screens are saved in Microsoft object file for- 
mat. You simply link the screen files with your 
application, so screen and field information is 
stored in your program (.EXE) file rather than 
in separate data files that must be present at 
runtime. 


You get library routine support for fully over- 
lapping and scrollable windows which use an 
approach called static windowing. This tech- 
nique eliminates the need for replication of stat- 
ic data in dynamic memory. More than seventy 
library routines are available to manipulate 


your windows, control data entry and storage, 


create window-oriented menus, and more! 


Get Started Quick! A thorough on-disk tutorial 
is provided so that you can begin creating useful 
screens the day you receive the product. Utility 
programs that document each screen and allow 
you to prototype (or simulate) your application 
complete the package. 


Try It Out! Order your demo disk today. For 
$5.00 (refundable when you buy the product), 
you will receive a copy of the screen generator, 
the tutorial, and on-disk documentation on the 
utility programs and library routines. 


Data& Windows is $345, or $695 with library 
source code, and certain discounts are available. 
Be sure to specify which compiler(s) you use 
when ordering. 


Call (713) 665-4109 for more information. Ma- 
jor credit cards accepted. 


REQUIREMENTS: 

IBM PC/XT/AT/JR or true compatible, DOS 
2.0 or later, at least 128K free RAM, and one 
of the compilers listed above. Xenix support will 
soon become available. 


IBM, IBM PC, IBM XT, and IBM AT are 
trademarks of International Business Machines. 
Microsoft and XENIX are trademarks of Mi- 
crosoft Corporation. Aztec is a trademark of 
Manx Software Systems. High C is a trade- 
mark of MetaWare. 


Send to: 
MAGUS, INC. 
4545 Bissonet Suite #114 
Bellaire, TX 77401 
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Screen Designer 


Organizing a single program that imple- 
ments a compound merge, however, has 

some interesting problems, which I will 

defer until a future column on top-down 
design. 

An interesting variation occurs when 
you have two (or more) distinct streams 
you must bring together before you can 
process either. This commonly occurs in 
the classic master file update, where you 
merge a stream of transactions, sorted by 
account number, with a stream of master 
file records, also sorted by account num- 
ber, to produce an updated master file. I 
described master file update as a special 
form of sorting in “Order out of chaos.” 
Figure 6 shows a transform that per- 
forms an update merge. It looks the 
same as a simple merge (Figure 4) ex- 
cept that the input data structures differ. 

What makes the update merge inter- 
esting is not so much the problem of 
marrying diverse data structures. They 
are simply catenated long enough for a 
transaction processor to digest them and 
emit an updated master file record. No, 
the challenge comes in bringing the 
streams together in such a way that all 
special cases are properly handled: 


1. If no transaction corresponds to a 
given master file record, then the record 
is copied unmodified. 

2. If no master file record corresponds 
to a given transaction, then the transac- 
tion either calls for a record to be cre- 
ated or is considered erroneous. 

3. If a transaction corresponds to a 
given master file record, then it and all 
subsequent transactions for that record 
must be applied in sequence. If the trans- 
action calls for the record to be deleted, 
no updated record is produced. 

4, If the transaction file is exhausted 
before the master file, remaining master 
file records must be copied unmodified, 
as in step 1. 


Right-to-left design 


Figure 4. 
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5. If the master file is exhausted be- 
fore the transaction file, remaining trans- 
actions must be processed as in step 2. 

6. If either file is not in sort, then the 
program should stay sane, at least, and 
diagnose the disaster at best. 


I have given this problem, in one form or 
another, to hundreds of students in week- 
long seminars. Working in groups of 
three to six people over a period of about 
10 hours, approximately half the students 
came up with a reasonable solution. The 
successful students produced every struc- 
tural variation (and every bug) that you 
can imagine. As the simplest nontrivial 
data flow problem most programmers en- 
counter, master file update is a wonder- 
ful vehicle for conveying a variety of 
sermons. 

Interestingly enough; the most success- 
ful group were commercial COBOL pro- 
grammers. Why? Because programs like 
this are their stock in trade. At least they 
were before on-line data bases came to 
dominate commercial data processing. 
Nevertheless, I am still surprised regu- 
larly when I trip across a program with 
the same morphology as master file up- 
date, still in use in some well-travelled 
corridor of contemporary computing. 

There are two general shapes for per- 
forming a merge of this sort. Leaving out 
all but the grossest details, the simpler 
one looks like: 


WHILE (more of both) 

IF (master.no < xaction.no) 
put_master 
get_master 

ELSE IF (master.no = xaction.no) 
put_master 
get—_master 
put_xaction 
get_xaction 

ELSE 
put_xaction 
get_xaction> 


Left-to-right design 


[ 
[ 
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Figure 5. 


WHILE (more master) 
put_master 
get—_master 

WHILE (more xaction) 
put_xaction 
get_xaction 


The second variation relies on a clever 
trick that is loved by COBOL program- 
mers. It assumes that end-of-file on ei- 
ther stream can be represented as an 
ordinary record with an account number 
higher than any possible input value for 
that field (also known as HIGH- 
VALUES): 


WHILE (both not HIGH-VALUES) 
IF (master.no < xaction.no) 
put_master 
get_master 
ELSE IF (master.no = xaction.no) 
put_master 
get_master 
put_xaction 
get—_xaction 
ELSE 
put—_xaction 
get—xaction 


In either case, it is clear that the details 
must be filled in carefully if you intend 
to satisfy all of these requirements. The 
most important thing, as always, is to 
recognize the shape of this problem when 
you see it. That way, you will know im- 
mediately the shape of the solution re- 


quired. And you will know what to look .--—~ 


out for when generating a program of 
the requisite shape. 

There is yet another broad class of sit- 
uations that you encounter when doing 
outside-in design. These are character- 
ized by multiple data structures that do 
not lend themselves to being married. 
When you encounter these, you must ap- 
ply a completely different set of ap- 
proaches. But that is the subject of next 
month’s column. + | 


Outside-in design 


Figure 6. 
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PC/vr 


UNIX’s VI Editor Now Available 
For Your PC! 


Are you being as productive as you can be with your 
computer? An editor should be a tool, not an obstacle to getting 
the job done. Increase your productivity today by choosing 
PC/VI—a COMPLETE implementation of UNIX* VI version 3.9 
(as provided with System V Release 2). 

PC/VI is an implementation of the most powerful and most 
widely used full-screen editor available under the UNIX 
operating system. The following is only a hint of the power 
behind PC/VI: 

e Global search or search and replace using regular expressions 

e Full undo capability 

e Deletions, changes and cursor positioning on character, 
word, line, sentence, paragraph, section or global basis 

e Editing of files larger than available memory 

e Shell escapes to DOS 

e Copying and moving text 

e Macros and Word abbreviations 

e Auto-indent and Showmatch 

e MUCH, MUCH MORE! 

Don't take it from us. Here's what some of our customers say: 
“Just what I was looking for!”: “It’s great!) “Just like the real VI!" 
“The documentation is so good | have already learned things 
about VI that I never knew before.” — IEEE Software, 
September 1986. 

PC/VIis available for I]BM-PC’s and generic MS-DOS+ systems 
for only $149. Included are CTAGS and SPLIT utilities, 
TERMCAP function library, and an IBM-PC specific version 
which enhances performance by as much as TEN FOLD! 


PC/TOOLS 


What makes UNIX so powerful? Sleek, Fast, and 
POWERFUL utilities! UNIX gives the user not dozens, but 
hundreds of tools. Now the most powerful and popular of these 
are available for your PC! Each is acomplete implementation of 
the UNIX program. Open up our toolbox and find: 

e BANNER e DIFFH e PASTE e SPLIT 

e BFS e DIFF3 e PR e STRINGS 

° CAL e GREP ° RM © TAIL 

e CHMOD e HEAD e SED e TR 

e CUT e MAKE e SEE e TOUCH 

e DIFF e OD e SORT e WC 

All of these for only $49.00; naturally, extensive documen- 
tation is included! 


PC/SPELL’ 


Why settle for a spelling checker which can only compare 
words against its limited dictionary database when PC/SPELL 
is now available? PC/SPELL is a complete implementation of 
the UNIX spelling checker, renowned for its understanding of 
the rules of English! PC/SPELL determines if a word is 
correctly spelled by not only checking its database, but also by 
testing such transformations as pluralization and the addition 
and deletion of prefixes and suffixes. For only $49.00, 
PC/SPELL is the first and last spelling checker you will 
ever need! 

ee a | 

Buy PC/VI and PC/TOOLS now and get PC/SPELL for only 
$1.00! Site licenses are available. Dealer inquiries invited. MA 
residents add 5% sales tax. AMEX, MC and Visa accepted 
without surcharge. Thirty day money back guarantee if not 
satisfied! Available in5'4”% 3'4” and 8” disk formats. For more 
information call today! 


*UNIX is a trademark of AT&T. +MS-DOS is a trademark of Microsoft. 


CUSTOM SOFTWARE SYSTEMS 
PRO. BOX 678 NATICK, MA 01760 
617¢ 6530 2555 
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LISP 


lQGLISP 


More Common Lisp features in less space 
for less money than any other IBM-PC lisp. 


@ MSDOS portable 

@ Bignums, 8087 support 

B Multidimensional arrays 

@ Full Common Lisp package system 

@ Full set of control primitives. 

@ Keyword parameters, macros 

Wi Save/restore full environments for speed 


@ STEP, TRACE, BREAK, DEBUG, ADVISE, 
APROPOS 


@ Roll-out frees space for invoking MSDOS 
commands 


lOCLISP PACKAGE $300. 


fa Integral Quality 
P.0. Box 31970 
Seattle, Washington 98103 
(206) 527-2918 


IQLISP 


Now with a compiler. 


@ Compiler comes with source 


@ Compiler cuts execution time 50-75%, 
program size 60-80% 


@ Multidimensional arrays 

@ Floating point, bignums, 8087 support 
B Macros 

B Color graphics 

@ Multiple display windows 

@ Assembly language interface 

i Available for IBM PC or TI-PRO 


lOLISP PACKAGE $270. 
INCLUDES COMPILER 


@ VISA and Mastercard accepted 
@ Generous update policy 
@ Attractive educational license 
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Programmer's Paradise Gives You Superb Selection, 
Personal Service and Unbeatable Prices! 


Welcome to Paradise. The MS/PC-DOS and XENIX software source that caters to your programming needs. 
Discover the Many Advantages of Paradise... 


© Lowest price guaranteed 
© Latest versions 


LIST OURS 

C++ 
ADVANTAGE C+ + $495 479 
PFORCE+ + 395 CALL 
C COMPILERS 
AZTEC C-86 COMMERCIAL 499 CALL 
AZTEC C-86 DEVELOPER 299 CALL 
C-86 PLUS 497 379 
DATALIGHT —C DEVELOPER'S 

KIT 99 79 
DATALIGHT — OPTIMUM C 139 119 
LATTICE C 3,2 500 279 
LATTICE C W/SOURCE 900 545 
LET'S C 75 59 

W/CSD DEBUGGER 150 109 
MICROSOFT C 4.0 450 275 
MARK WILLIAMS C 495 289 
UNIWARE 68020 C CROSS 595 CALL 
WIZARD C 450 309 
C INTERPRETERS 
C-TERP 300 =235 
INSTANT C 500 379 
INTERACTIVE C 249 219 
INTRODUCING C 125 105 
Qc 60 CALL 
RUN/C 120 89 
RUN/C PROFESSIONAL 1.1 250 169 
ASSEMBLERS, LINKERS 
ADVANTAGE LINK 395 359 
ASMLIB 149 129 
MACRO ASSEMBLER 150 99 
PASM-86 195) “YS 
PLINK 86 PLUS 495 325 
QUELO 68000 X-ASM 595 509 


FREE TE@H 
@ AL 


J URN. 
Resource ) Directory 


for Technical Users 


Buy at least two products totaling over $300 and 
receive a free copy of the 1987 PC Tech Journal 
Directory, a comprehensive source and reference 
to the articles and products reviewed and featured 
in PC Tech Journal. 


GRAPHICS 
ESSENTIAL GRAPHICS 250 195 
GRAPHIC 350 289 
GSS GRAPHICS DEVELOPMENT 

TOOLKIT 495 379 
GSS KERNEL SYSTEM 495 379 
GSS METAFILE INTERPRETER 295 239 
GSS PLOTTING SYSTEM 495 379 
HALO — ONE LANGUAGE 300 209 


W/TEN FONT PACK 425 299 


© Huge inventory, immediate shipment 


© Knowledgeable sales staff 


HALO — FIVE MICROSOFT 
LANGUAGES 
METAWINDOW 
METAWINDOW PLUS 
METAFONTS 
METAFONTS PLUS 


C UTILITY LIBRARIES 

ASYNCH MANAGER 

BASIC C 

BLACKSTAR C FUNCTION 
LIBRARY 

C ESSENTIALS 

C FOOD SMORGASBORD 
W/SOURCE 

C TOOLS PLUS 

ESSENTIAL C UTILITY LIBRARY 

ESSENTIAL COMMUNICATIONS 
W/BREAKOUT DEBUGGER 

GREENLEAF FUNCTIONS 

GREENLEAF COMM 

THE HAMMER 

LIGHT TOOLS 

MULTI C 

MULTI COMM 

PFORCE 

SQUARE KILOMETERS 

TIMESLICER 
W/LIBRARY SOURCE 

TOPVIEW TOOLBASKET 


SCREEN DISPLAY, 
WINDOWS FOR C 
C WORTHY 
CURSES 
W/SOURCE 
FLASH UP WINDOWS 
GREENLEAF DATA WINDOWS 
W/SOURCE 
HELP! 
MICROSOFT WINDOWS 
DEVELOPMENT KIT 
ON-LINE HELP 
PANEL 
POLYWINDOWS 
SCREENPLAY (LATTICE) 
SOFTSCREEN HELP 
VIEW MANAGER 
VITAMIN C 3.0 
VC SCREEN 
WINDOWS FOR C 
WINDOWS FOR DATA 
Z VIEW 


FILE MANAGEMENT 
ASMTREE 

BTRIEVE 

REPORT OPTION 
XTRIEVE 

BTRIEVE/N 

REPORT OPTION/N 
XTRIEVE/N 

C-ISAM 


LIST 


OURS 


Discover Paradise Contest — 
Search for the Hidden Clues to our Island’s Identity and Win! 


C TREE/R TREE BUNDLE 
CQL 
DBC Ill 
W/SOURCE 
DBC III PLUS 
DB VISTA 
W/SOURCE 
DB QUERY 
W/SOURCE 
FABS 
FABS PLUS 
INFORMIX 
INFORMIX 4GL 
INFORMIX SQL 
PHACT 


DEBUGGERS 
ADVANCED TRACE 86 
BREAKOUT 
CODESMITH 86 

C SPRITE 

CSD SOURCE DEBUGGER 
PERISCOPE I 3.0 
PERISCOPE II 3.0 
PERISCOPE II-X 3.0 
PERISCOPE III 

PFIX 86 PLUS 

XVIEW 86 


EDITORS 
BRIEF 
DBRIEF 
BRIEF/DBRIEF BUNDLE 
C SCREEN 
CVUE 
W/SOURCE 
EDIX 
EMACS 
W/SOURCE 
EPSILON 
FIRSTIME (C) 
KEDIT 


PC/VI 

SPECIES OF PLANTS AND 
BIRDS 

SPF/PC 

VEDIT 

VEDIT PLUS 

XTC 


SORT UTILITIES 
AUTOSORT 
MICROSOFT SORT 
OPT-TECH SORT 


PROFILERS 
CODE SIFTER 
PFINISH 

THE PROFILER 


LIST 


395 
295 
650 
395 
250 
500 
750 
195 
495 
195 
495 
150 
195 
795 
995 
795 
295 


175 
125 
145 
175 

75 
345 
175 
145 
995 
395 

60 


195 

95 
275 

75 

75 
250 
195 
295 
995 
195 
295 
125 
125 
195 
149 


3,000 
195 
150 
185 

99 


150 
195 
149 


119 
395 
125 


© Special orders 


© 30-day money-back guarantee* 


OURS LIST OURS. >= 
319 LINT 
249 =~ PCLINT 139 99 
529 PRE-C 295 159 
329 
179 MAKE UTILITIES 
359 ADVANTAGE MAKE 125 99 
599 LMK 195 139 
155. PMAKER 125 79 
425. POLYMAKE V2.0 149 125 
155 SAPIENS MAKE 79 75 
425 
129 


639 | 80386 DEVELOPMENT 


639 TOOLS 


265 386 | ASM/LINK 
HIGH C 
PROFESSIONAL PASCAL 


129 TRANSLATORS/BRIDGES 


495 
895 
895 


399 
CALL 
CALL 


59 BASTOC 495 399 
295 BAS_C 8 79 
145 BAS__PAS 8 79 
109 MB 86 895 CALL 

CALL PTRAL 179 CALL 
235 R BRIDGE 395 339 
49 
BASIC 
BETTERBASIC 199 139 
CALL BETTERBASIC ADD ONS CALL CALL 
CALL BETTERBASIC 
CALL DEVELOPMENT TOOLS 99 89 
CALL BETTER TOOLS 95 89 

59 EXIM TOOL KIT 50 49 
195 FINALLY 99 89 
155 HEAVENLY HORSESHOE CALL CALL 
265 MICROSOFT QUICKBASIC 99 69 
895 PROFESSIONAL BASIC 99 75 
159 8087 MATH SUPPORT 50 45 
229 PANEL-BASIC 145 «115 
105 TRUE BASIC 150 105 

89 ADD ONS CALL CALL 
119 TURBO BASIC 100.75 
119 

COBOL COMPILERS/UTILITIES 

22 FPLIB . 149 CALL 
145 MICROSOFT COBOL 700 439 
109 MICROSOFT COBOL TOOLS 350 229 
139 MICROSOFT SORT 195 129 

79 MICRO/SPF 175, 9155 

OPT-TECH SORT 149-115 
REALIA CICS 995 785 
129 REALIA COBOL 995 785 
129 RM/COBOL 950 649 
115 RM/COBOL 8X 1250 909 
SCREENPLAY 175 155 
SCREEN I/O 400 CALL 

95 VISUAL COBOL (MBP) 795 CALL 
235 

89 
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LIST OURS 
FORTRAN COMPILERS/UTILITIES 
ACS TIMES SERIES 495 409 
SZSEL 250 225 
FORLIB-PLUS 70 55 
FORTLIB 2.0 125 CALL 
FORTRAN SCIENTIFIC 
SUBROUTINES 295 249 
FOR-WINDS 90 79 
GRAFLIB 2.0 175 CALL 


GRAFMATICS AND PLOTMATICS 240 219 
GRAFMATICS OR PLOTMATICS 135 119 


LAHEY FORTRAN 477 CALL 
MICROSOFT FORTRAN 4.0 450 299 
PLOTHI 2.0 175 CALL 
PLOTHP 2.0 175 CALL 
RM/FORTRAN 595 389 
STRINGS AND THINGS 70 #55 
PASCAL COMPILERS 
MARSHALL PASCAL 189 169 
MICROSOFT PASCAL 300 189 
PASCAL 2 350 Be 
TURBO PASCAL 100 
OTHER BORLAND CALL CALL 
TOOLS FOR TURBO PASCAL 
ALICE 95 69 
FIRSTTIME 75 59 
FLASH UP WINDOWS 90 979 
HELP/CONTROL 125 105 
SCREENPLAY 100 889 
SCREEN SCULPTOR 125 23 
T-DEBUG PLUS 60 
TURBO*ASM 100 CALL 
TURBO EXTENDER 85 §=665 
TURBO HALO 129 99 
TURBO PASCAL ASYNC MGR 100 85 
TURBO PROFESSIONAL 70 49 
TURBO POWER TOOLS PLUS 10085 
TURBO REF 50 45 
TURBO SMITH 69 45 
TURBOWINDOW 80 65 


OTHER TURBO TOOLS CALL CALL 
OTHER LANGU: AGES | 


APL*PLUS 595 CALL 
JANUS/ADA C PACK O55 89) 
JANUS/ADA D PACK 900 769 
LOGITECH MODULA 2 
APPRENTICE PACK OO ma) 
WIZARD'S PACK 199 159 
OTHER LOGITECH 
PRODUCTS CALL CALL 
PC FORTH 150 109 
PERSONAL REXX 125 99 
POCKET APL 95 CALL 
RPG I] COMPILER 750 629 
RPG II COMBO 1100 939 
SCREEN DESIGN AID 350 309 
SOURCE ENTRY UTILITY 250 219 
SORT/MERGE UTILITY 250 229 
SMALL TALK V 99 85 


DBASE COMPILERS 
RELATED PRODUCTS 


CLIPPER 695 459 
QUICK SILVER 599 499 
FOXBASE 395 CALL 
FOXBASE PLUS 395 CALL 
DBRIEF 95 CALL 
DBC III PLUS 750 599 
GENIFER 395 309 
TOM RETTIG’S LIBRARY 100 79 


Terms and Policies 
+ We honor MC, VISA, AMERICAN EXPRESS 


ground. Rush service available, prevailing rates. 


, , 3 

No surcharge on credit card or C.0.D. Prepayment by check. New York State 
residents add applicable sales tax. Shipping and handling $3.00 per item, sent UPS 
» Programmer’s Paradise will match any current nationally advertised price for the 
products listed in this ad. 

* Mention this ad when ordering —some items are specially priced. 


° Prices and Policies subject to change without notice. 
¢ Corporate and Dealer inquiries welcome. 


*Ask for details. Some manufacturers will not allow returns once disk seals are broken. 


LIST OURS LIST OURS LIST OURS 


CBee ie ns 600 569 ADVANTAGE C 495 479 
++ 
PASCAL MT+ 400 379 ADVANTAGE BLS 395 359 XENIX PRODUCTS 
PL1— 86 750 709 ADVANTAGE MA 125 99 
DR ASSEMBLER + TOOLS 200 189 PANEL PLUS 495 395 ROC oe oe 
ACCESS MANAGER 400 379  TIMESLICER 295 265 |Pee) Bone 
DISPLAY MANAGER 500 475 W/LIBRARY SOURCE 1000 CALL. | &/SAN Sean 
FORTRAN 77 350 329  RUN/C 120° 89 [Bees fee ben 
RUN/C PROFESSIONAL 1.1 250 169 AE ae eee 
BLAISE DBVISTA CALL CALL 
ASYNCH MANAGER 175 135 MICROSOFT En Ta SIE 
C TOOLS PLUS 175 135. CCOMPILER 450 275 
INFORMIX 995 795 
EXEC 95 69 COBOL 700 439 | ARO aOL Aeaonieen 
LIGHT TOOLS 100 85 COBOL TOOLS 350 229 SO Rend One SS 
PASCAL TOOLS 125 99  FORTRAN—NEWV. 4.0 450 299 es Q Bee a 
PASCAL TOOLS 2 100 85 LISP 250 165 |i paenen HARiG Bee aa 
PASCAL TOOLS & PASCAL TOOLS2 175 135 MACRO ASSEMBLER 150 99 NER joo eee 
RUNOFF 50 45  MUMATH 300 185 SOE OB Hep eee 
TURBO ASYNCH PLUS 100 85 PASCAL 300 189 | RresacnR ITO RAN pee taae 
TURBO POWERTOOLS PLUS 100 = 85 ~=—— QUICKBASIC 99 69 eseccaEiCaath Secs 
VIEW MANAGER 275 199 SORT 195 129 eect So oe 
WINDOWS 99. 65. |e peeeu ane 
WINDOWS DEVELOPMENT KIT 500 310 | RANEGnor, Ae aes 


NEW PRODUCTS PHOENIX PRODUCTS RMBORTRAN A 3 


PFORCE+ + — Huge library of functions PASM 86 195 119 SCO PROFESSIONAL 795 595) 


designed specifically for object-oriented PDISK 145 99 UNIWARE 68020 C CROSS 1390 CALL 
programming with C7 PFANTASY PAC 1295 869 
pees? ca | PFINISH 395 235 DESKTOP PUBLISHING 
5 ; PFIX-86 PLUS 395 235° HALO DPE ce 195 155 
DBC III Plus — Network ready version of PFORCE 305 235 
EROX VENTURA PUBLISHER 895 805 
popular dBC III ISAM package. Share ISAM z x! 
files with others on network. Data, index and BUCS Bru ae 328 TURBO VENTURA PUBLISHER 1595 1435 
memo files are dBASE III Plus compatible. PMATE 195 119 TELECOMMUNICATIONS 
List $750 __ Ours $599 PRE-C 295 159 ASCOM IV_ Ns 195 175 
w/source List $1500 Ours $1195 PTEL 195 119 PTEL 198 119 
Microsoft Fortran Compiler v. 4.0 — POLYTRON PRODUCTS SIDETALK 120 89 
Pee ee Meee | POLEORRT en «$3 «2_—AOITIONAL PRODUCTS 
4 5 
Full ANSI FORTRAN 77 compatibility. Includes POLYTRON © LIBRARY I 9 «O73 BANDED IGUANG (CM LONG) ie ann 
CodeView, MAKE, linker and library manager. POLYTRON POWERCOM 179 139 COMMAND PLUS 30 69 
Many improvements and new features added. POLYLIBRARIAN 99 79 DAN BRICKLIN’S DEMO 
List $450 Ours $299 POLYLIBRARIAN II 149 115 PROGRAM 75 «59 
POLYMAKE 2.0 149° 125 FASTBACK 175 149 
PANEL Plus — Advanced screen manager POLYSHELL 149 119 GOLDEN COMMON LISP 498 CALL 
consisting of a screen designer, code generator POLYWINDOWS PRODUCTS CALL CALL INSIGHT 2+ 485 389 
and function libraries. Works with popular POLYXREF 219 169 INTERACTIVE EASYFLOW 150 129 
graphics libraries to allow data entry in graphics POLYXREF—-ONELANGUAGE 129 . 99 MICROSOFT MACH 10 
modes. Includes full, portable library source PVCS— PERSONAL 149 119 W/MOUSE & WINDOWS 549 385 
code. Noroyalties, PVCS— CORPORATE 395 309 NORTON COMMANDER 75 BS 
Lissa Ours $395 | PVCS—NETWORK 1000 CALL = NORTON UTILITIES 100 59 
LATT OPERATING SYSTEMS Bee v8 a renin 
LATTICE C COMPILER 500) (279s CEERATING SYSTEM SECURITY LIBRARY 125 CALL 
W/SOURCE 900 545 ROOT BOM WENDIN) 99 79 — SOURCE PRINT 75 69 
CROSOURCE 300 189 PCVMS 9 79 TEXT MANAGEMENT UTILITIES 120 89 
et OU SE 300 189 SYSTEM V/AT (MICROPORT) 440-399 THB tee ieee 
CURSES 125 89 RUNTIME SYSTEM 159 145 TREE DIAGRAMMER 55 50 
W/SOURCE 250 179 SCH IWARE/DENVASYOUEMG: 3162) 5e155.0) SVK. 150 129 
TEXT PREPARATION ZAP 95 CALL 
DBC Ill 250 179 SYSTEM 169 155 
Pree e one 730 99 XENIX SYSTEM V (SCO) 1295 999 
GREAT SEA REEF catL caLL ‘XENEKDEVELOPMENT =, | REATURED PRODUCT 
SECRETDISK 120 89 XENIX OPERATING SYSTEM 595 499 OF THE MONTH 
SIDETALKS aoe Ree 2 Tee ADVANTAGE Link — The first overlay linker 
to take full advantage o! . Supports memo- 
TEXT MANAGEMENT UTILITIES 120 89 ry caching, object file merging, complex overlay 
TOPVIEW TOOLBASKET 250 179 structures and automatic overlay reloading. 


List $395 Ours $359 


In NY: 14932-4548 


DISCOVER PARADISE CONTEST 


Win The High-Performance Software Development Package, Valued At Over $2,000! 


Now that you’ve seen what Programmer’s Paradise looks like, we want you to guess Complete this form and mail to: DISCOVER PARADISE CONTEST, c/o Programmer’s 
where it is! Just search this ad for clues to the identity of our tropical island paradise Paradise, 42 River Street, Tarrytown, NY 10591. Entries must be received by August 1, 1987. 
(Hint: They’re mixed in with our product listings). Then send in your guess on this OFFICIAL RULES: 1. Limit one name per entry, no purchase necessary. Enter as often as you wish, mailing ach entry on a 
coupon. You could be the lucky winner of the high-performance software development Citaed Stgtos, Wald whare peshibhediy law’ 3. Wanteroll Ge teeponstle forall tazea 4. Odds af rmning wil be determined by 
package**, featuring: ° Univation’s Dream Board—Multifunction accelerator number of entries received. 5. Prize will be awarded within 30 days of all entries received. 
board with EMS. Designed to fit into a single expansion slot. The Dream Board ny ae eoaa ] ; ; 
combines the functions of three of the most popular enhancement boards—multifunc- I think the name of the island in your ads is: 
tion, EMS, accelerator —into one power-packed package ° ADVANTAGE Link Name Title 
overlay linker ° Microsoft compiler of your choice (MS/PC-DOS) ¢ Editor of your Cc 
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Advertisement 


Wendin’s Toolbox Tech | 


Building a Custom Operating System 


With Operating System Toolbox you can design 
your own custom operating system. 


Last month, we gave an introduction 
to the features of Wendin’s Operating 
System Toolbox, a software construc- 
tion set for IBM PC’s and compatibles. 
This month we'll describe how to 
write a shell and link it with the 
Toolbox to create a custom operating 
system. If you haven’t got one already, 
pick up a copy of the Toolbox from 
Wendin and follow along. The source 
code to the examples in this column is 
available on our own bulletin board at 
(509) 624-8093, 1200 baud. 


The Shell 


The shell is one of the most important 
parts of the operating system, since it 
determines how the system will inter- 
act with the user. The shell is simply a 
function written in C. Whenever a 
new process is created, it starts execut- 
ing the shell. The shell can examine 
the status of the current process by 
referencing fields in the process con- 
trol block, an internal data structure 
maintained by the Toolbox kernel. 
Such fields include the process status 
longword (PSL), its priority and its 
state. 

Our example allows two kinds of 
processes: user processes, which ac- 
cept commands from a terminal and 
execute them; and subprocesses, 
which just execute one program and 
quit. The shell can distinguish be- 
tween them by examining the PSL— 
SUBPROC bit in the current process’ 
PSL. A user command can create a 
process with this bit set to run a single 
program, or with it clear, to create 
another user process. This is as easy as 
giving a different number in one 
parameter of a create process system 
call, CREPRC. 


Shell Structure 


A user process basically performs two 
tasks over and over again: read a com- 
mand from the user, and process that 
command. This is done until a com- 
mand to exit the operating system is 
given. Input is read from the user with 
a QIO or RMS system call on the 
standard input device. A batch file will 
just have a filename instead of the 
name of a terminal here. Optionally, 
the shell can allow editing of input 
with function keys and arrow keys; this 
requires that the input function dif- 


ferentiate between file and non-file 
input devices. 


Once the input is read, it is ready 
to be processed. For simple shells, an 
if...elseif. . .else structure with string 
comparisons will suffice. For larger 
shells with more commands, it is easier 
to build a table of strings and an 
accompanying table of pointers to 
functions, so the shell can scan through 
the table and execute the correspond- 
ing function when it finds a match. 

A very important command to 
include in your shell is the command 
to run a program. You can run a 
program in your own process with an 
EXEIMG call, or as a separate process 
by calling CREPRC. In our example, 
CREPRC is used to illustrate the use of 
PSL___SUBPROC to differentiate be- 
tween processes. When CREPRC is 
called, you give it the name of a pro- 
gram to execute, the names of its 
standard input, output, and error 
devices, and several other parameters. 
The new copy of the shell that is 
executed when the new process starts 
is responsible for opening the stan- 
dard devices and loading the program. 

If you want the user process to 
wait until the program finishes before 
reading another command, you have 
to wait for the process to delete itself. 
When this occurs; an event flag will be 
set for the current process. To wait for 
this to happen, just use the WAITFR 
system service. If you want the pro- 
gram to run concurrently, just leave off 
the wait, and your shell will continue 
as soon as the other process has been 
created. 


The Example Shell 


Our example shell contains two in- 
ternal commands and the ability to run 
programs. The PS command gives a list 
of the processes currently in the 
system. The EXIT command calls the 
kernel function terminate, which exits 
the operating system and returns to 
DOS. If a command the user types 
doesn’t match either of these, the shell 
will create a subprocess to execute 
that command as a program. A sample 
dialogue with this shell is given in 
Listing 1. 

It’s easy to add a command to this 
shell. All you have to do is add another 


else if clause to compare the input 
with the new command name, and 
appropriate code to process the 
command. For example, a newuser 
command could be added to the 
example shell with only a few lines of 
code. All it has to do is create a 
process without the PSL__SUBPROC 
bit set, and give a communications 
port as the standard input device. This 
allows another user to access the 
system from a remote terminal. 


c>example 
Welcome to the example shell. 
>PS 


Our process ID is 3 
The priority is 5 


>myprog 

This is a sample program running 
under the example shell. This 
program happens to be written in 
Cc, but it could have been written 
in any language. 


Listing 1. A sample of dialogue with the 
example shell. 


When you write your own shell, 
you can decide exactly how you want 
the commands to work. If you want, 
your dir command can just accept file- 
names or directory names like DOS 
does. You can just as easily write the 
dir command to accept complicated 
options for selecting files, like VAX/ 
VMS does. Or you can call it /s and 
have it accept different one-character 
switches, like UNIX. 

Next month, we'll get into the 
internals of Operating System Toolbox. 
If you’d like to learn more about oper- 
ating system design, or if you’d like to 
build your own custom operating sys- 
tem, get a copy of Operating System 
Toolbox from Wendin today. For exam- 
ples of more complex shells, you can 
buy PCVMS or PCNX, both of which 
demonstrate the power and flexibility 
of Operating System Toolbox. 


Operating System 

Toolbox: $99 

Wendin, Inc. 

PO. Box 3888 

Spokane, WA 99220 

(509) 624-8088 
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Me WAI-EYE 


he pattern- 
matching process 
of comparing 


symbolic expressions is central to artifi- 
cial intelligence programming. A natural 
language parser can be described as a re- 
cursive pattern matcher that attempts to 
map input—a string of words—to some 
syntactically meaningful pattern. In this 
column we will look particularly at one 
of the best known and simplest natural 
language programs: ELIZA. Listing 1 
shows the fundamentals of a general-pur- 
pose symbolic pattern matcher and ap- 
plies it to a Tiny ELIZA. 

Natural language programs can be di- 
vided into four general groups, if we use 
a method put forth by Terry Winograd, 
according to how they represent knowl- 
edge of their subject matter and how 
they use it. The first group, the earliest 
approach, used pattern matching and 
rules. Other approaches have been: text- 
based, limited logic systems using seman- 
tic analysis, and knowledge-based 
systems such as SHRDLU. 

ELIZA falls into the category of first 
efforts and is essentially a language tem- 
plate. It was written in a language called 
SLIP (Symbolic List Processor) by Jo- 
seph Weizenbaum at the Massachusetts 
Institute of Technology, Cambridge, 
Mass., and described to the world in 
“ELIZA—A Computer Program for the 
Study of Natural Language Communica- 
tion between Man and Machine” (Com- 
munications of the ACM, vol. 9, no. 1). - 

The program’s simulation of a nondi- 
rective therapy session between psychia- 
trist ELIZA and the patient user tends 
to be hyped as a major breakthrough in 
AI or derided as a fraud because it is not 
a major breakthrough. It should be 
viewed simply as a good introductory 
study item (workable versions can be 
readily implemented in conventional lan- 
guages and on small machines) that is 
lots of fun. It surpasses the other pro- 
grams in its category because it seems 
able to talk about anything. Other well- 


Conversing with Tiny ELIZA 
nn TE EE 


By Susan J. Shepard 


known early programs, such as SAM and 
STUDENT, can only discuss their data 
bases. 

ELIZA and others in its category scan 
input, in the form of simple statements 
and questions from a user, for predeter- 
mined key words and patterns that 
match declared objects and relationships. 
Rules are used to derive an appropriate 
response from the keys and data base. 
Because they are so simple and their con- 
versational domain so narrow, these pro- 
grams are sometimes very impressive. 
However, Weizenbaum himself argued 
some 10 years after ELIZA was born 
that to the extent these programs were 
successful, they were also misleading. 

Because ELIZA is really little more 
than a simple pattern matcher, it is a 
good way to get a lot of bang for your 
byte while working with pattern match- 
ing. Very elaborate and rather subtle ver- 
sions of this program have been 
developed over the years. Ours will be 
quite simple to start with but easy to 
flesh out. 

Even a sample dialogue with the bare 
bones ELIZA code in Listing 1 offers a 
sense of the uncanny conversational abil- 
ity that has generated so much interest— 
and AI nonsense. By looking at this 
quick dialogue, the pattern-matching ap- 
proach is obvious. Keep in mind that the 
whole idea is to simulate a therapeutic 
session where the doctor would normally 
make leading responses to the patient’s 
input in parentheses: 


(i think my sister is mean) 

Tell me about your family 

(no my family is private) 

You were talking about your SISTER 
(you are just a program) 

Are you disturbed by computers? 
(no my cat is disturbed) 

Tell me about this 

(okay okay) 

You were talking about your CAT 
(you are a stupid machine) 

Does this frighten you? 

(not at all) 

You were talking about your CAT 


ELIZA obviously has the ability to 
match program patterns with input pat- 


terns, extract certain words that it will 
match with keywords, and somehow 
manipulate this information according to 
certain if/then rules to simulate dialogue. 
Granted, it is a very mechanical dia- 
logue, but it is natural language interac- 
tion nevertheless. 

ELIZA represents a kind of trade-off 
in natural language programming. It 
goes for flexibility while other kinds of 
systems attempt to attain precise under- 
standing of syntactical meaning. ELIZA 
recurses along, as seen in Listing 1, scan- 
ning for keywords such as my. In this 
case, my in the pattern is followed by a 
flag that says the word occurring after 
my in the input should be plucked out, 
put into a separate word list, perhaps 
matched to a keyword such as FAMILY, 
and saved. This process is patterned on 
the fairly safe grounds that most words 
following my in a human sentence will 
name something important to the speak- 
er—my money, my cat, my sister, etc. 

In the previous example, there is no 
program pattern for (OKAY OKAY), but 
there is an instruction that says to deal 
with no pattern by going to the flagged 
word list and appending the most recent 
flagged word to the string ““You were 
talking about your xx.” 

ELIZA’s pattern matcher defines var- 
iables that will match any single atom 
(word) in the input or match atoms or 
lists (consecutive words). The symbol ? 
matches a single atom, and * matches ei- 
ther an atom or a list. Thus the pattern 
‘(* is ?)’ would match the input ‘(J think 
life is sad). ELIZA might be patterned 
to respond with the very general ‘(Tell 
me about this)’—a fairly safe response 
to any sentence with is as the next-to-last 
word! 

Thus a program with this basis can ac- 
cept and respond to much more input 
than a precise linguistic parser. But while 
a program like ELIZA is a jack-of-all- 
trades, it is a master of none in that it is 
much more apt to misinterpret input. A 
conversation with ELIZA can (and often 
does) degenerate into sheer lunacy: “(I 
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System Workspace 


The Smalltalk~80tn System Version 2 


lf we were to write a dissertation on the value of 
Smalltalk-80,™ the subject would be the object. 
Because objects are central to Smalltalk’s design. 
With objects, you can build natural and intelligent 
simulations. From plant management to spread- 
sheets. From marketing analysis to 3-D modeling. 


The subject of Smalltalk would not be complete 
without mentioning Smalltalk AT from Softsmarts. 
Smalltalk AT is the full Xerox Smallitalk-80, 
Version 2 implementation. It’s just like the multi- 
tasking version that runs on those expensive, 
dedicated computers. With one exception. 
Smalltalk AT runs on your inexpensive IBM AT 
personal computer. 


So, it’s our thesis that you should be using 
Smalltalk AT from Softsmarts in your next 
important project. Because not only will Smalltalk AT 
save you time and save you money, it will give 
you a more intelligent solution. And of course, 
that’s the object. Smalltalk AT. $995. 


softsmarts, inc. 


intelligent software , 


299 California Ave. 
Suite 205 
Palo Alto, CA 94306 
415-327-8100 


Smalltalk-80 is a trademark of Xerox Corporation. _1BM is a trademark of International Business Machines Corporation. 
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see that my sister is a bumble bee)” re- 
turns “(Tell me about your family)” just 
as surely as would “(I am troubled that 
my sister is a drug addict).” 

Large ELIZAs are somewhat subtle 
and have transformational rules to sub- 
stitute “me” for “you,” for example, so 
that input of “(You are strange)” could 
well elicit “(What makes you say that I 
am strange?).” But they still have a wide 
range of nonunderstanding. 

Such programs are simple, but they 
are not without interest or value in un- 
derstanding the development of AI. 

They are the forerunners of modern 
understanding programs and such com- 
mercial tools as the newly available 
INRAC programming language, which 
handles prose synthesis and text genera- 
tion. In addition to pattern matching and 
string swapping to generate text accord- 
ing to a conditional task label, this type 
of program can be let loose to generate 
its own text. It includes a large number 
of specialized commands for conjugating 
verbs, turning nouns into their verb 
forms and vice versa, pluralizing nouns, 
and automatically handling most of the 


rules of punctuation and capitalization. 

We will take a closer look at INRAC 
in the future, but be prepared—this is 
the language used to create RACTER, 
the conversational program that has 
written short stories and books and is 
available on disk from Mindscape Inc. 
This is its first release outside of the 
original programming group (INRAC 
Inc., 12 Schubert Street, Staten Island, 
N.Y. 10305.) 

The generic pattern matcher and Tiny 
ELIZA are implemented here in 
Scheme, a modern dialect of LISP. The 
code has been kept similar to other 
LISPs, but some of Scheme’s features 
are sacrificed to make the code as easy 
to understand and expand as possible. 

Space prohibits a BASIC listing for 
ELIZA, but one is available for down- 
loading from the COMPUTER LAN- 
GUAGE Bulletin Board Service and 
CompuServe forum (type GO CLM). 
The basic pattern matcher can be found 
in most good LISP textbooks, including 
the very useful LISP by P.H. Winston 
and B.K.P. Horn (Addison-Wesley, 1984) 
and Tony Hasemer’s Looking at LISP 
(Addison-Wesley, 1984). 

The big ELIZA is worth studying be- 
cause of its transformational rules. M. 
Minsky’s Semantic Information Pro- 
cessing (MIT Press, 1968) is a good re- 
source for this example. [Fj 


ELIZA: Use parentheses ee 
No punctuation please 
Patient: (I feel that my boss 
hates me) a 
ELIZA: Tell me more about this 
Patient: (my brother-in-law _ 
is my boss) 
ELIZA: Tell me about your family 
Patient: {I think the family 
bothers me) 
ELIZA: You previously spoke of 
your BROTHER-IN-LAW. 
Patient: (you are just a program) 
ELIZA: Are you disturbed by 


computers? 
Patient: {no} 


ELIZA: Such a reply does no good! 
Patient: (That is not my problem) 
ELIZA: | do not understand. 

Tell me what you think! 
Patient: (bye) 


PC Scheme— 


iy 
Ke 
& 


a simple, 


modern LISP 


for under $100. 


. Texas Instruments presents PC Scheme, the 
$95* solution to your symbolic processing needs. 
Whether you’re an experienced LISP user, or 
just beginning to discover the power of symbolic 
programming languages, PC Scheme is the right 
product for you. It runs on IBM® Personal Com- 
puters, as well as the TI Professional Computer 


“Suggested list price. 


Machines Corporation. 


family, including the Business-Pro™ computer. 
Powerful features include an optimizing 
incremental compiler for ease of programming 


and fast execution; an EMACS-like editor; 
extensions for debugging, graphics, and window- 


ing; DOS-CALL capability; and a programming 
system for the development of object-oriented 


applications—all designed to work efficiently on 
personal computers. 
To order, or for more information, call toll-free: 


1-800-527-3500 


Business-Pro is a trademark of Texas Instruments Incorporated. 
IBM is a registered trademark of International Business 


TEXAS ¥ 


INSTRUMENTS 


Creating useful products 


and services for you. 
© 1986 TI 261765-02A 
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Tiny ELIZA 


Seo 


Generic symbolic pattern matcher and small ELIZA using it. 

implemented in Scheme - easily converted to other LISPs 

See text for sources and further reading. 

ELIZA should, of course, be quite large, but this will give a 

good start. A fuller ELIZA segment is available for downloading 

from the COMPUTER LANGUAGE Bulletin Board Service and CompuServe 

forum. 

E, a list, is the pattern used to match input 

P, a list, is the "patient" input 

F flags P variable that will be a “special” atan 

WORDS, a list, holds flagged variable and is built during match 
recursion 

? matches any atom: 

* matches a "list" of atoms (one or more): 


ee i ee ee eee) 


define match 7define procedure 
(lambda (E P WORDS) yarguments: E P WORDS 
(cond * ;conditionally evaluates clauses 

((and (null? E) (null? P)) ;match successful 

(cond 
( (null? WORDS) ) 
(else WORDS) )) ;"otherwise" - always #! TRUE’ 

((or (null? E) (null? P)) '()) ;match fails 

((or (equal? (car E) '?) 7? in E equals any atam first in P 


(equal? (car E) (car P))) ;then first elements match 
(match (cdr E) (cdr P) WORDS)) ;match rest of E, P with words list 
((equal? (car E) '*) gis * first in E? 
(or (match (cdr E) (cdr P) WORDS) ;recursion begins 

(match E (cdr P) WORDS))) 3;if * matches a list 


((atom? (car E)) '()) ;1i£ atom first element, loose it 
((equal? (F-mark (car E)) '*) ;flag in the first element of E 
(let ( (WORDS yextends current lexical environment 


(storef (F-var (car E)) ;and evaluates body in that 
(car P) WORDS))) ;enivronment-returns value of last 
(or (match (cdr E) (cdr P) WORDS) ;expression to var WORDS 
(match E (cdr P) WORDS))))))) ;LET is equivalent to 
;LAMBDA (var) expression) form) 
#73 end of matcher 


7; Tiny ELIZA 

This is a very restricted ELIZA procedure example that can be readily 
expanded and refined. If your LISP doesn't have DO, rewrite with PROG. 

Use the template pattern as a guide to what this will accept and expand as 
you wish, change the DO general iteration macro, array, etc. Even micro 
ELIZAs can be made quite chatty. 


se se 


mo MO Se Se 


(define (eliza) ;defines ELIZA 
CES (Ey) 

(writeln "Use Parentheses") we 

(writeln "No punctuation please") a 

(do iteration macro 


ees "() (match '(* my (* F) *) P '())) ;set var to nil, 
words2 '() (match '(my (* F) *) P ‘()))) match is var for next 
((equal? P '(bye))) rand test to exit loop 


Listing 1. (Continued on a following page.) 
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Clarify and document your source listing and get 


an “organization chart” of your program’s structure 


with two NEW utilities from Aldebaran Laboratories, 
for C, BASIC, d-BASE® Pascal and Modula-2 programmers. 


150 FOR INDX = 1 TO 100 


Source Print’ 
“Occasion ally, a utility organizes your source code, simpli- if G bo. itis Aaa no 1h = one 


fies debugging, and makes documen- 200 NEXT TNOX. "PO ———— — 
comes along that makes a tation a snap! It lists one or more 8 [TE Precio 23 mam x = » 
ee source files with informative page eae 
programmer’s life much headings and op- i 


XT(C) = X 


easier. SOURCE PRINT tional line numbers, __gouree () eeetine* 


while offering while (tar < nres && ares(iar)[0) == c) 


issucha program. invaluable features: 
: : The Index oe 
It contributes to the (Cross-Reference eons Mea Raeeneteeggcue NURI Sogen eee) 
ae Pe aoe ai Inrecord t'gg3 220322220953 3=978 
y showing exactly : : i 


Before 


if ((d = ares{iar][1]) == 0) 
rt 


p= &(ares({tarJ(1}); 
while (d = ¥p) 
r—t 


programmer’s job by 


2 2 s ins 53.2293 53=2309 53=2319 53.2325 
organizing code into a Beer 1 ns aoe $ 75,00 aoe Mae senh etl 
legible format and by cedures, and routines are called. BS em CSE mre nee 
Locations where new 
values may be assigned to 
variables are shown, making it easy to track down that 
mysterious value change. 

Structure Outlining solves the problem of hard-to- 
see nested control structures by automatically drawing 
lines around them. 
Automatic Indentation of source code and listings 
reduces your editing time and ensures indentation accuracy. __ 
Plus... Source Print generates a table of contents - 
listing functions and procedures. Keywords can be printed 
in boldface on most printers. Multi-statement BASIC lines 
can be split for readability. Functions and procedures can 
be drawn by name from one or more source files to forma 
new file. 


Index 
helping to organize the 


documentation and 
debugging process.” 


— PC Magazine 
Sept. 16, 1986 


Source Print and Tree Dia- 
grammer both have easy-to-use 
menus with point-and-shoot file 


selection, and let you search for Tree Diagrammer” Re rae eee 


files containing a given string. 


main 


: shows your program’s overall organization at a 
For IBM PC and compatibles glance. Gulinde, program Netiaes merely display 
with 256K. functions, precédures, and subroutines sequen- Se ee 
Join thousands of program- tially, but do not display the relationships be- ae 
mers who are working more tween these routines. Our revolutionary new aes mae 
efficiently using Source Print Tree Diagrammer automatically creates an a 
and Tree Diagrammer. Order “organization chart” of your program showing the 
these indispensable tools today. hierarchy of calls to functions, procedures, and 
We ship immediately, and subroutines. Recursive calls are indicated and 
there’s no risk with our 60-day designated comments in the source code 
money-back guarantee. Order will appear on the chart. 
both and save. Only $125.00. Tree Diagrammer helps you organize your 
program more logically. And you’ll be amazed at 
how easy it is to debug when you 


800-257-5773 Dept. 45 see how your routines interact. 


Tin alin berpraias a a ae ee 
800-257-5774 Dept. 45 Aldebaran Laboratories 3339 Vincent Rd. Pleasant Hill, CA 94523 415-930-8966 


YES ! Rush INE GD Source Print @ $75. Tree Diagrammer @ $55, —____ 
MasterCard, VISA, American O Both $125. Ship/Handling $5. For CA add 6% tax —_____ Total 
Express, COD. Add $5 for Name 
shipping/handling. Company 
Address 
Source Print and Tree Diagrammer are Cl -- Zip 
trademarks of Aldebaran Labs. dBASE is Check enclosed MasterCard American Express 
a trademark of Ashton Tate. Prices subject (Gard gS Sp ale 
to change without notice. Signature Phone # 


Lprinet,exit 


|finicialize 


CIRCLE 19 ON READER SERVICE CARD 


(display ">>>") ZS 
(set! P (read)) ;sets P value to console © 


(cond 
{(equal? WORDS (match '( * my (* F) *) P '())) :sets value of 
(set! WORDS words2))) zvar2, if any,to 
(vector-set! wordlist 1 WORDS) ;list and place in vector 
(cond ;conditionally evaluate 
(iaeen (* my (* b) *) P #() ;clauses as template 
(writeln "Tell me more about this ")) ;to match input 
((or (match '(my ? is *) P '())) 7;1£ match is successful 
(writeln "Tell me about your family")) string is returned 
((or (match '(? * machines) P ‘()) sand iteration begins 
(match '(* machine *) P ‘())) pagain. 
(writeln "Does this frighten you?") ) 7some patterns to try 
((or (match ‘(you * program) P '()) ;if any match #!TRUE 


(match '(* computers *) P '()) 
(match ‘(* computer) P '())) 
(writeln "Are you disturbed by computers?")) ;print string 
((or (match '(* are ? strange) P ‘'()) 3;if any match #!TRUE 
(match '(no) P '()) 
(match '(yes) P ‘'())) 
(writeln “Such a reply does no good!")) ;print string 
((or (match ‘(* the (* F) bothers me) P '())) ;if condition #!TRUE 
(display “You previously spoke of your ") get flagged var from 


(writeln (getvecword wordlist) )) garray, if any current 

((or (match '(* me) P '()) ;if either condition 
(match (2)5e- ())) 7#!/ TRUE 

(display "You seem concerned about your ") get flagged var fran 

(writeln (get-word 'F WORDS) )) ;WORDS, if any current 

(else (writeln “I do not understand.") otherwise if no match 


(writeln "Tell me what you think!"))))));start again. 
zz7end of Tiny ELIZA 


7? Procedure definitions 
(define storef 7 store marked variable in WORDS 
(lanbda (F * WORDS) ; arguments: F * WORDS passed to 
(append WORDS (list (list F *))))) ; procedure: makes proper lists 
; and concatenates lists 


(define (F-mark F) defines marker to flag list 


me Ne 


(car F)) it is * in (* F) of Tiny ELIZA's template 
(define (F-var F) ; defines F variable by taking second element of 
(cadr F)) ; flag list: (* F) which may contain several 
; elements returned by the match 
(define get-word gets flagged var from WORDS 
(lambda (F WORDS) ; arguments: F WORDS 


(cadr (assoc F WORDS)))) ;take second element in first (or only) list 
;in WORDS list that has F as its first element 


(define wordlist ;make one dimensional 
(make-vector 2)) ;array with 2 elements ae 
(define getvecword zprocedure to get the var that has 
(lambda (wordlist) been stored in vector, if any 
(cadr (assoc 'F stake second elements of first list with flag 
(vector-ref wordlist 1))))) ;as first element that is in index 1 
;0f vector 


‘7; end of procedures listing 


Listing 1. (Continued from a preceding page.) 
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News about the Microsoft Language Family 


Writing Faster Macro Assembler Programs 

Fast execution speed is probably the biggest advantage a program can have—and the Microsoft® Macro 
Assembler is the language of choice for writing the fastest programs. Our software engineers would like to give 
you a hint that can make your fast Macro Assembler programs even faster! 

If you need to take the absolute value of a number held in the AX register, try this method: 


cwd ; replicate the high bit into DX 
xor ax, dx; l’s complement if negative, no change if positive 
sub ax, dx ; AX is 2’s complement if it was negative 


The standard absolute value method works on any register but is much slower: 


or bx, bx  ; see if number is negative 

jge notneg _; if it is negative 

neg bx ; make it positive 
notneg: ; jump to here if positive 

This fast method achieves part of its speed by avoiding the use of a Jump instruction to keep the 8086's pre- 

fetch queue full. The 8086 always tries to fetch the next instruction from memory while it is processing the current 
instruction in order to save time while a program is running. A jump instruction, however, moves the location 
of the next instruction to fetch, making the instruction that the 8086 just fetched into its pre-fetch queue invalid. 
This forces the 8086 to spend time fetching the correct instruction from memory after the jump. Whenever 
possible, avoiding jumps will increase the execution speed of your Microsoft Macro Assembler programs. 


New Microsoft COBOL Version Includes Symbolic Debugger, Cross-reference Generator, and Other Utilities 

Microsoft COBOL Compiler Version 2.2 now includes COBOL Tools which was formerly sold as a separate 
package at a suggested retail price of $350. This powerful set of productivity aids minimizes coding time and 
reduces the cost of program development and maintenance. Both the MS-DOS® and XENIX® 286 versions of the 
compiler packages have been updated. Microsoft COBOL now includes ViewCob, the most intuitive, interactive 
symbolic debugger for COBOL on the market; CobRef, an advanced cross-reference generator; Menu Handler, 
an innovative utility to enhance your Microsoft COBOL applications with a menu-oriented user interface; and 
CbMouse (only in the MS-DOS version), an object module to interface the Microsoft Mouse to your applications. 

ViewCob has an easy-to-learn, menu-driven interface similar to that of Microsoft Multiplan’ It supports 
multiple windows for viewing source code, program execution history, breakpoints, and memory locations while 
your program is executing. Powerful execution control, breakpoints, and tracing provide the programmer with 
a tool for analyzing all aspects of a Microsoft COBOL program. Modify any data-item at any breakpoint to 
test different conditions in your program without cumbersome data input or recompilation. Trap runtime errors. 
In some cases (e.g., non-numeric data), you can correct the situation and continue execution. On-line help 
messages are available for descriptions of command functions and general operational procedures. 

CobRef allows the COBOL programmer to cross-reference source code listings to data-items, files and procedure 
calls in a program. In addition to name and type, listings include details on where an item is defined and referenced. 
Menu Handler provides a program skeleton for creating applications with a menu-oriented user interface 
that is similar to the interface for the popular Microsoft Multiplan. Entries in the command area are mapped 

to the procedure calls in your Microsoft COBOL application. 

CbMouse object module is linked to the program runtime. It translates the COMP-O data-items defined by 
the programmer into the format that the mouse system calls are expecting. It converts the pixel values needed 
by the Microsoft Mouse to row/column values used by COBOL without the application needing to go through 
the conversions. 


For more information on the products and features 


discussed in the Newsletter, Latest DOS Versions: 

write to: Microsoft Languages Newsletter Microsoft C Compiler 4,00 

16011 NE 36th Way, Box 97017, Redmond, WA 98073-9717. Microsoft COBOL 2.20 

Or phone: ; ‘ 

(800) 426-9400. In Washington State and Alaska, puictose a a 

call (206) 882-8088. In Canada, call (416) 673-7638. Microsoft Macro Assembler 4. 
Microsoft Pascal S02 
Microsoft QuickBASIC 2.01 


Microsoft, the Microsoft Jogo, MS-DOS, XENIX and Multiplan are registered trademarks of Microsoft Corporation, 


Look for the Microsoft Languages Newsletter every month in this publication. Microsoft: 
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By Charles M. Somerville 


he Pick operat- 

ing system is a 

multiuser, virtu- 

al memory, rela- 
tional data base environment that is 
highly optimized and tailored for busi- 
ness data processing application 
development. 

Long available on many minicom- 
puters, Pick now comes in several imple- 
mentations for the IBM PC/XT, AT, and 
compatibles as well as for large-scale 
IBM mainframes. (There’s even a ver- 
sion that implements a Pick machine as 
a task under UNIX.) Applications are 
highly portable between all these envi- 
ronments, usually with no recompilation 
of programs required. 

The six languages in the Pick environ- 
ment provide a rich toolset for data base 
application development. These lan- 
guages are Pick assembler; Data/ 
BASIC, a compiled, highly enhanced 
version of BASIC; Access, a data base 
query language; PROC, a sort of job 
control language, like batch files in MS- 
DOS or shell scripts in UNIX; Terminal 
Control Language (TCL), the command 
language used at the operating system 
prompt; and Correlatives and Conver- 
sions, the data description language used 


Pick 


in the data dictionary of the Pick rela- 


tional data base management system. _..-- 


This article provides an overview of 
these languages. A more complete de- 
scription of the Pick data base manager 
and operating system itself may be found 
in the references listed at the end of this 
article. 


Pick assembler 

Pick runs on a virtual CPU that directly 
addresses the virtual memory address 
space. Pick assembler is the assembler 
language of this Pick machine, and most 
of the operating system is written in it. 
(Applications almost never use Pick 
assembler.) 

Implementing Pick on a new machine 
is a three-step process. First, a machine 
is created or selected. In hardware imple- 
mentations, a CPU that executes the 
Pick machine instruction set directly is 
designed. Examples of hardware imple- 
mentations are some of the Microdata 
and Ultimate systems. 

In software implementations, either 
the Pick assembler is cross-assembled to 
the target machine’s native machine lan- 
guage or an emulator for the Pick ma- 
chine is written in the target machine’s 
native assembler. (Generally the cross-as- 
sembled machine language code runs fas- 
ter than Pick op-codes executed by an 


A Multilingual 
g System 


Operatin 


emulator.) Examples of software imple- 
mentations are Applied Digital Data 
Systems Inc. (ADDS) systems (80286, 
Z8000, and 68020 machines), General 
Automation Zebra systems (68000-series 
CPUs), and the Pick PC-XT system 
(8088). 

Second, a small kernel is written in 
the native language of the machine in 
use. This kernel consists of device drivers 
and the virtual memory manager and is 
referred to as the monitor. 

By far the largest portion of the Pick 
operating system is written in Pick as- 
sembler. The third step in implementing 
Pick is to assemble it on the new 
machine. 

The bulk of the operating system be- 
ing written for the virtual Pick machine 
accounts for its high degree of portabil- 
ity. Most of the operating system and all 
the application programs are running on 
identical virtual machines, providing true 
object code compatibility between sys- 
tems for applications. 


Data/BASIC 

Pick Data/BASIC is a highly refined, 
compiled, high-level language with roots 
in BASIC. Line numbers are not re- 
quired except as statement labels and 
may contain a decimal point, which al- 
lows you to create labels that relate to 


logical portions of your program. For ex- 
ample, if your third internal subroutine is 
invoked by GOSUB 300, then any labels 
within the subroutine might be called 
300.10, 300.20, 300.30, etc. 

Variable names begin with a letter, 
can be up to 64 characters long (with all 
characters significant), and may contain 
letters, numbers, periods, and dollar 
signs (the dollar sign is not special in the 
Microsoft string data-type sense). Vari- 
able names may not be keywords but 
may contain keywords, and they must be 
separated from other tokens by space(s) 
unless the separation is obvious due to 
special characters. For example: 


PRINTBALANCE.DUE 
should be: 

PRINT BALANCE.DUE 
but: 

PRINT” HELLO” 

and: 


PRINT "'HELLO”’ 


are both accepted. prior to its use (something all good pro- which would print S/370. You seldom 
Pick Data/BASIC has no explicit data grams should do anyway). In addition, find the language getting in your way 
types, and string or numeric conversions you have the flexibility to do things like: when programming sophisticated data 


are performed automatically when need- 
ed according to the context. Attempted A =73 
arithmetic on a variable that contains B=5 
nonnumeric data fails with a run-time E=A 
error message, but the rich set of pat- 

tern-matching operations and functions De= "S/":G4-2 
allows for easy validation of input data PRINT D:"’0”’ 


:B Fy lar 


manipulations. 
A healthy set of structured program- 
ming constructs are provided (see the 
is the concatenation sample program fragments in Listing 1). 
operator)* THEN and/or ELSE clauses may be 
used with file and tape operations that 
might fail: 


Pick Data/BASIC fragments illustrating same logic constructs. 


TRUE = (1=1) 
FALSE = NOT(TRUE) 
OTHERWISE = TRUE 


se se No 


LOOP WHEGE TRUE DO ; * (Loop forever) 


»»-(Paint 12-item menu)... 


* (Actually zero is false and non-zero is true, but 
* do it this way and you don't need to know that... 
* a good idea in any language.) 


PRINT 'Enter selection (or enter "QUIT" or "OFF")...': 


INPUT SEL 
BEGIN CASE 
CASE SEL 
STOP 
CASE SEL = "OFF" 


Toga 


CHAIN "OFF" ; * Issue TCL logoff command 


CASE NOT(NUM(SEL) ) 


PRINT @(@,23):SEL:" is not numeric. Try again." 


CASE SEL < 1 OR SEL > 12 


PRINT @(%,23):"Selection must be between 1 and 12. Try again." 


CASE OTHERWISE 


ON SEL GOSUB 18, 20, 30, 40, 5B, 60, 70, 80, 90, 100, 110, 120 


END CASE 
REPEAT 


IF X MATCHES "3N'-'2N'-'4N" ‘THEN 


'..-(Process valid Social Security number)... 


eee 


END ELSE 
IF X = "QUIT" THEN 
STOP 
END ELSE 
PRINT "ERROR: INVALID SSAN" 
END 
END 


READT X ELSE 
PRINT "END OF FILE REACHED ON TAPE... 
STOP 

END 


Listing 1. 
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";RECORD.COUNT:" RECORDS READ." 


OPEN "'FILE1’’ TO FILE] .HANDLE ELSE 
PRINT "'FILE] NOT FOUND” 
STOP 

END 

PRINT "ENTER RECORD KEY”’ 

INPUT KEY 

READ REC FROM FILE1.HANDLE,KEY 

THEN 
...lprocess record)... 

END ELSE 
PRINT "RECORD NOT FOUND” 
STOP 

END 


Rich sets of string manipulation, char- 
acter translation, and pattern-matching 
operations are provided, as are tools for 
data base manipulation and access, ma- 
trix operations, and magnetic tape I/O 
operations. Most current implementa- 
tions also provide data communications 
operations for the system’s communica- 
tion ports. 

The multiple statement-per-line sepa- 
rator is the semicolon (;), while the string 
concatenation operator is the colon (:). 
Thus one may write: 


A=B+C;D=E+F 
PRINT "A IS ":A:"" AND BIS "':B:""." 


which is somewhat confusing to a Micro- 
soft BASIC programmer who uses ; and 
: in reversed roles. It should be pointed 
out, however, that the traditional use of 
the semicolon as a statement separa- 
tor/terminator (in ALGOL, PL/I, etc.) 
and the existence of Pick itself long pre- 
date Bill Gates’s first BASIC interpreter. 

External subroutines written in com- 
piled Data/BASIC may be called 
directly: 


S5CALL SUB1(PARM1, PARM2) 
or indirectly: 


os CUED 
CALL @X(PARMI, PARM2) 


with constants, variables, and arrays 
passed as parameters. Parameter passing 
is by value result, but COMMON state- 
ments much like those in FORTRAN 
may be used to let subroutines and call- 
ing programs actually access the same 
storage for selected variables and arrays. 


Data/BASIC programs may be run by 
giving the RUN command at the system 


prompt, for example: 


fectively creates a new Pick command 
(the name of the program) so that the 
RUN command and specifying the file 
name are not required. 


RUN filename itemname 


where filename is the name of the 
Data/BASIC program library you are 
using and itemname is the name of the 
item containing this particular program. 
Subroutines must be, and programs 
may be, CATALOGed, a process that ef- 


Access 

The Pick relational data base manage- 
ment system has an English-like query 
and reporting language that may be used 
to produce ad hoc data base inquiries 
and reports. This language contains oper- 
ators to sort, extract selected items meet- 


Some common Access commands 


Commands that produce displayed or printed file data 


LIST 


SORT 


LIST-ITEM 
-and- 
SORT-ITEM 
LIST-LABEL 
-and- 
SORT-LABEL 


Produces reports in columnar form of all or selected fields in 
all or selected records. 


Like LIST, but output is sorted by user-specified sort keys. 


Lists entire contents of all or selected items, one line 
per field, ignoring dictionary definitions. (A kind of es 
“item dump.’') SORT-ITEM dumps items in order. 


Produce printed output mailing-label style. For example, 
one might print three lines per item (name, address, and 
city-state-zip) with three blank lines following (to fit 

on six-line, 1-inch label stock), and perhaps four labels 
across the page, each 30 columns wide, with four blank 
columns between each of the four labels. This would print 
one name and address on each label of standard four-up 
peel-off label stock. (SOR7-LABEL produces sorted output.) 


Commands that produce temporary item ID lists (see text) 


SELECT ae 
-and- a 
SSELECT 


SAMPLE 
-and- 
SSAMPLE 


FIND 


GET-LIST 


Produces a temporary item ID list (a select list) of 
all or selected items in a file. SSELECT sorts the IDs 
in user-specified order. 


Like SELECT, but quits when a user-specified number of 
items have been selected. (Good for testing: try that 
Data/BASIC program against 100 items instead of the entire 
150,000-item master file!) SSAMPLE sorts. 

The command FIND filename ‘‘string” produces a select 

list of all item IDs where the ‘‘string’’ was found anywhere 
within any field in the items (even in the item ID itself). 


Produces a select list of item IDs previously saved with 
a SAVE-LIST command. 


Additional miscellaneous Access commands 


SAVE-LIST 


DELETE-LIST 
COUNT 


TDUMP 
-and- 
S-DUMP 


T-LOAD 


Figure 1. 


If issued right after one of the select list producing 
commands, the select list is saved with a user-specified 
name for later retrieval. 


Deletes a saved list which was created by SAVE-LIST. 
Returns a count of all or selected items in a file. 


Writes all or selected items from a file to magnetic 
tape. S-DUMP is like -DUMP, but items are written in 
sorted order. 


Reads items from 7-DUMPed tape files and loads them 
to a Pick data base file. 
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ing specified criteria, and format 
displayed or printed reports of all or se- 
lected fields with user-specified headings, 
footings, control breaks, rolling and 
clearing totals, and other things you 
would expect from a full-featured report 
generating tool. 

The basic structure of an Access com- 
mand is: 


verb [DICT] filename [item-list] 
[selection-criterial [sort-criteria] 
[fields-to-output] [output-modifiers] 
[(options)] 


Each of these parts can be described as 
follows: 

verbh—Some common verbs are listed 
in Figure 1. 

[DICT]/—Each Pick data base file 
consists of a data dictionary portion 
where the data definitions of the data 
elements reside and one or more data 
portions where the actual data records 
(referred to as “items’’) reside. Access 
may be used to display or report the dic- 
tionary portion of a file by specifying 
DICT before the file name. 

filename—The name of the file must 
be specified. 

[item-list]—If only a few specific 
items are to be listed, then their actual 
data base keys (called the “‘item ID”’) 
may be directly specified: 


LIST VENDOR-FILE "IBM’ 'NCR’ 'DEC’ 


[selection-criteria]—A full set of con- 
ditional operators exists to facilitate list- 
ing items that meet certain criteria: 


LIST EMPLOYEE-FILE WITH 
DEPARTMENT = "55" OR "’56"" 


[sort-criteria]—Any number of as- 
cending and/or descending sort keys 


may be specified: 


SORT EMPLOYEE-FILE BY DEPARTMENT 
BY LAST-NAME 


[fields-to-output/—-You may specify 
which fields within an item are to be dis- 
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played or printed. (In fact, various fields 
may be enabled for or prohibited from 
being reported for different users of some 
of Pick’s security features.): 


LIST EMPLOYEE-FILE FULL-NAME ADDRESS 
CTY-ST-ZIP 


[output-modifiers]—These include 
user-defined headings and/or footings, 
control breaks, suppressing the default 
printing of item ID; direct output to the 
line printer instead of the screen, etc.: 


SORT EMPLOYEE-FILE BY DEPARTMENT 
BY LAST-NAME 
FULL-NAME ADDRESS CTY-ST-ZIP 
HEADING ’’RECORD AS OF 'D' 
PAGE ’P’”’ 
BREAK-ON DEPARTMENT ”" 'P’ ”’ 
ID-SUPP LPTR 


[(options)]—Most commands that can 
be entered at the operating system 
prompt (which include Access com- 
mands) may have options specified in 
parentheses after the command. This 
practice is common in TCL (to be de- 
scribed later). In Access, most of the op- 
tions that may be used are shorthand 
means of specifying output modifiers. 
The example could be restated: 


SORT EMPLOYEE-RILE BY DEPARTMENT 
BY LAST-NAME> 
FULL-NAME ADDRESS CTY-ST-ZIP 
HEADING ’’*REPORT LIST AS OF 'D’ 
PAGESRa 
BREAK-ON DEPARTMENT ” ’P’ ”’ (IP) 


where the (IP) replaces ID-SUPP and 
ERIER: 

This last example is a fairly typical 
Access report request, so let’s see just 
what makes it tick. SORT is like LIST 
but the output is sorted (Figure 1). We 
assume an EMPLOYEE-FILE, witha 
dictionary part containing data definition 
items named DEPARTMENT, LAST- 
NAME, FULL-NAME, ADDRESS and 
CTY-ST-ZIP. 

The data dictionary definition FULL- 
NAME is probably defined to be the 
concatenation of a first-name field, a 
space, and the LAST-NAME field. The 
dictionary item CTY-ST-ZIP might be 
the concatenation of a city field, comma, 


space, state field, space, and zip field. 
These do not represent actual fields but 
rather define the data to be produced on 
the fly from other fields when named in 
an Access command. That way you may 
also sort BY ZIP if required. (We'll see 
how to do this and more with Pick dictio- 
naries in the section on correlatives and 
conversions.) 

Our report will be one line per item in 
three columns (name, address, and city- 
state-zip), sorted by department code 
and then by last name within each de- 
partment. The department breaks will 
print the department code (a default be- 
havior of BREAK-ON) and start the line 
after the break on a new page (the 
’’P’”). The user-specified page headings 
will include the system date (due to the 
‘D’) and a running page number (the 
PP’). The Access default behavior of 
making the first column listed be the a 
item ID will be suppressed (JD-SUPP or 
(I) as an option) and output will be di- 
rected to the line printer (LPTR or the 
(P) option). 

Some Access verbs don’t produce out- 
put but rather a temporary list of item 
IDs in the user’s workspace. This list will 
be used to control input to the next com- 
mand entered (instead of the whole file 
being input). SELECT is an example of 
this (Figure 1). 


SELECT EMPLOYEE-FILE WITH 
DEPARTMENT = ’’55”’ 
RUN BASIC-PGMLIB UPDATE-PGM 


would give the BASIC program access to 
just items with DEPARTMENT = "55” 
instead of the whole file. 

These temporary item lists may be 
saved for future use by the SAVE-LIST 
verb: 


SELECT EMPLOYEE-FILE WITH 
DEPARTMENT = "55" 
SAVE-LIST D55 


which saves the list and names it °’D55.” 
Later the list may be retrieved and used 
to control input to another process, as if 
the SELECT statement had just been is- 
sued, by using the GET-LIST verb: 


GET-LIST D55 
RUN BASIC-PGMLIB UPDATE-PGM 


As you can see, Access provides a 
healthy set of tools to retrieve informa- 
tion from the Pick data base. 


PROC 

PROC is a somewhat austere language 
with which one may describe procedures 
to be executed in the system. These pro- 
cedures could consist, perhaps, of Data- 
/BASIC program executions, Access 
commands, other TCL commands, and 
some basic terminal I/O. Two close par- 
allels to PROC are the Shell Script in 
UNIX and the batch file in MS-DOS. 

PROCs can do comparisons of input 
with character strings, basic pattern 
matching, testing of error return codes 
from executed programs or commands, 
and conditional branching based on 
these. In some ways PROC resembles 
Pilot, and tutorials may be written easily 
with it. It is also a good tool for building 
menus for applications. 

PROC does not have variables, but it 
does have two input buffers and two out- 
put buffers that can contain character 
strings separated by spaces. The pointers 
to individual values within these buffers 
may be manipulated, and values may be 
moved, altered, and tested by PROC 
statements. 

PROC supports calling internal sub- 
routines and calling other PROCs as ex- 
ternal subroutines. This ability facilitates 
building hierarchies of menus with sever- 
al relatively similar (and relatively sim- 
ple) PROCs. 

Figure 2 lists a basic subset of PROC 
statements. Listing 2 is a simple example 
of a menu PROC. 


Terminal Control Language 

TCL is the command language entered 
at the operating system prompt (a > in 
most systems). Using Access commands, 
entering a cataloged program name to 
run a program, and invoking some 
PROCs also involve entering something 
at the prompt, which can be considered 
somewhat similar to entering a batch file 
name or a .EXE file name in an MS- 
DOS environment. TCL commands can 
be compared to MS-DOS internal com- 


mands like DIR, COPY, TIME, etc., al- 
though the parallel is not exact. 

TCL commands can also be passed to 
the console command processor via the P 
command in PROC (as can the Access 
commands and the RUN command in 
the PROC example of Listing 2). Most 
TCL commands may be given the (P) 
option (as in our Access example) to re- 
direct their output to the printer (actual- 
ly to Pick’s multiple printer, multiple 
print queue, multitasking spooler 
subsystem). 

Some common TCL commands are 
listed in Figure 3. 


Correlatives and conversions 

The last of our six Pick languages is used 
to define elements of the Pick relational 
data base management system’s data 
dictionary. A data dictionary element is 
itself a data base item in the dictionary 
portion of a Pick data base file. A dictio- 
nary item consists of 10 attributes 
(fields). 

Attribute | is the type indicator: A for 
Attribute definition, S for Synonym defi- 
nition, or X to indicate a protected attri- 
bute (equivalent to deleting the 
dictionary item; Access statements can- 
not successfully reference such an item). 


A basic subset of the PROC language 


C[text] A comment. 
G[O] n GO TO line n. 
H[text] Move text to active output buffer. aa 


IF A op string PROC-command 
The A represents the current parameter in the currently 
active input buffer. If condition is true, PROC-command 
is executed. Operators include =, #, <, and >. 


IF A op (pattern) PROC-command 
Pattern match. Some typical patterns are (3N), meaning 
three numerics; (1A), meaning one alpha; etc. 

IF # A PROC-command 
If A is empty (null or blank), PROC-command is executed. 


{P[char] Prompts for keyboard input to the active input buffer. 
The prompt character is specified by char, (Default 
s5> iss.) 
Oftext][+] Outputs text to terminal. The + inhibits CR/LF. 
P Presents the text in the primary output buffer to the 
console command processor to be executed as a command, 
RI Resets both input buffers to null. 
RO Resets both output buffers to null. 
STON Selects the secondary output buffer (sometimes called the 


stack; hence STON = Stack On). If a P statement 
executes a command from the primary output buffer that 
produces a select list, the command in the secondary 
output buffer (the stack) will be processed immediately 
thereafter and will access the select list. 


T option[,option...] Terminal control commands. Options include C for clear 
the screen, B for Bell (sound terminal's audible 
beeper), and some cursor positioning commands. 

xX Exit. Return to TCL, return to a calling PROC, or return . 
from internal subroutine call. 


(filename item-id) Chain to PROC whose source code is in the specified item. 


(Rounded parentheses) 


External subroutine call to PROC whose source code is in 
the specified item. (Square brackets) 


flv Internal subroutine call to label n in this PROC. (Square 
brackets} 


[filename item-id] 


Figure 2. 39 


A simple menu PROC 


PQ 
C A SAMPLE MENU PROC : 
1@ C (RE-ENTRY POINT) 


ae 

(@) MAIN MENU 

(0) 1 - RUN INQUIRY PROGRAM 

ie) 2 - RUN THE MAINTENANCE PROCEDURE 
(@) 3 - BACK UP THE MASTER FILE 
(0) QUIT = EXE? TO.neh 

co) OFF - LOG OFF 

(0) ENTER SELECTION+ 

RI 

Weg 

C ---(IF THEY JUST HIT RETURN (INPUT BUFFER EMPTY) THEN ASK ‘EM AGAIN)-~- 
IF # AGO 16 

C --—-(PROCESS SELECTIONS) --- 

RO ' 

IF A = 1 GO 100 

IF A = 2 GO 200 

IF A= 3 GO 300 

IF A # QUIT GO 20 

C --——-(THEY SAID "QUIT")——- 

i 

x 

20 C 


IF A # OFF GO 30 
C —--(THEY SAID "OFF")-—— 
RO 
HOFF 
P 
38 C —--(INVALID INPUT) --- 
TB eee 
(0) *kk INVALID INPUT - TRY AGAIN *** = 
Ce) 
6) PRESS RETURN. .+ 
IP. 
. GO 1¢ 
IWC ——— 1] 
HRUN BASIC-PGMLIB INQUIRY—PGM 
P 
GO 10 
208 Cc -— 2 --- 
[APPLICATION-PROCLIB MAINTENANCE-PROC ] 
GO 10 
348 C —- 3 
HSELECT MASTER-FILE WITH DELETE-FLAG NE "D" 
STON 
HT-DUMP MASTER-FILE 
P 
HT—REW 
P 
GO 12 


Listing 2. 
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Attribute 2 is a number indicating which 
attribute in the data records is to be re- 
trieved when the dictionary item is refer- 
enced. Attribute 3 contains the text to be 
used for column headings when this dic- 
tionary item is referenced for output in 
an Access report. Attributes 4, 5, and 6 
are not used for most data dictionary 
items. 

Attribute 9 is a code indicating var- 
ious flavors of left or right justification of 
the output in an Access report, and attri- 
bute 10 contains the maximum column 
width the data may occupy in a report. 

Attributes 7 and 8, which may contain 
conversions and correlatives, are the most 
powerful parts of data dictionary defini- 
tions and the central theme of this sec- 
tion. Conversions define the data to be 
produced in the output of an Access re- 
port. They are processed just before out- 
put is produced (after any sorting or 
selecting). Correlatives, on the other 
hand, are processed before any sorting or 
selecting is done. Let’s clarify this with 
some examples. 

Let us assume an IVVENTORY-FILE 
with an item (record) for each part num- 
ber with an item ID (key) of a part num- 
ber. Assume some attribute (field) in 
each record is the vendor number of the 
vendor where we buy the part—let’s say 
attribute 5. We can make a dictionary 
item called VENDOR-NUMBER with a 
definition as follows: 


001 A 
002 5 
003: Vndr# 
004 

005 

006 

007 

008 

009 L 

010 5 


which simply defines VENDOR-NUM- 
BER as the contents of attribute 5, left- 
justified in five positions. 

Suppose we want the vendor’s name 
printed in a report for each part. Sup- 
pose further that another file called 
VENDOR-FILE exists, with an item for 
each vendor and keyed by vendor num- 
ber. Assume each item contains, among 


other things, the vendor name in attri- 
bute 2. 

We may now create an INVEN- 
TORY-FILE dictionary item called 
VENDOR-NAME that will display ven- 
dor name instead of number: 


001 S 

002 5 

003 Vendor Name 

004 

005 

006 

007 TVENDOR-FILE;X;;2 
008 

009 L 

010 25 


Selected TCL commands 


The T<filename> conversion says to 
look up the vendor number in VENDOR- 
FILE and return attribute 2 of the rec- 
ord you find there. Notice that the 
correlative (attribute 8) is null. In the 
absence of any overriding correlative 
definition, the internal value of VEN- 
DOR-NAME (prior to sorting or select- 
ing) is still just the plain old vendor 
number from attribute 5 (as defined in 
attribute 2 of this dictionary item). Thus 
if you said: 


SORT INVENTORY-FILE BY VENDOR- 
NAME VENDOR-NAME 


you would get the report in vendor num- 
ber order. 


Arithmetic commands (simple math and radix conversion) 


ADDr, SUBr, 
MULr, DIVr 


DTR, RTD 


ADD, SUBiract, MULtiply or DiVide two numbers, in hex if 
ris X, or in decimal if ris D. 


Convert numbers from decimal to a specified radix or from 


the specified radix to decimal. 16 is the default radix 
but bases from 2 through 16 may be specified. 


File-related commands 


Deletes all items from the data or the dictionary part of 


a file but leaves its allocated space intact (but empty). 


Allocates space and assigns a name fo a new file. 


CLEAR-FILE 

CREATE-FILE 

DELETE-FILE “> Deletes a file from the system. 
COPY 


Copies all or specified items from a file to another file, 


to the terminal, or to the printer. 


Other miscellaneous commands 
BLOCK-PRINT 


Displays or prints text in large block letters. 


DUMP Displays the contents of one or several frames of the 
virtual memory address space (for debugging). 
LOGTO Log off this account and log on to another acount in 
one operation. 
MSG Send a message to another terminal user. 
OFF Log off the account you are currently logged on. : 
PASSWORD Change the password used when logging on to an cen. S 
POVF Print the overflow table, a display of the remaining free 
space in the system (fells you when ifs time to delete 
things or start thinking about buying more disk drives). ‘ 
SET-DATE Reset the system date. 
SET-TIME Reset the system time. 
TERM Set terminal parameters (screen size, terminal type, et 
TIME Displays time and date. oe 
WHO Displays line number and currently logged on gece int 
Figure 3. 
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To get a sort that is alphabetized by 
vendor name as well as the output of 
vendor name, the dictionary is enhanced 
as follows: 


001 S 

002 5 

003 Vendor Name 

004 

005 

006 

O07 TVENDOR-FILE;X;;2 
008 TVENDOR-FILE;X;;2 
009 L 

010 25 


so that both the preprocessing and post- 
processing definitions are name instead 
of number. For efficiency, the second file 
look-up may be eliminated as follows: 


001 S 
002 5 
003 Vendor Name 


006 

007 F;LPV 

008 TVENDOR-FILE;X;;2 
009 L 

010 25 


where LPV means Load Previous Value 
(in this case the value generated by the 
preprocessing correlative). 

This last example also gives us our 
first look at the stack-oriented F (Func- 
tion) correlative/conversion code. Per- 
haps the most powerful of the codes, the 
F code is a little like the programming of 
earlier Hewlett-Packard programmable 
calculators, or perhaps the Forth lan- 
guage. The operations work with a seven- 
level stack, and the result is whatever is 
on the top of the stack at the end of the 


program. In this example, we said to load 
the Previous Value buffer on the stack. 
Then we quit, so that’s what the output 
was. 

As a final example, let’s assume the 
report requires the sort by name (as in 
our last example) but the output is to be 
the vendor number, a comma, a space, 
and then the vendor name. Here’s the 
dictionary to do it: 


001 S$ 

002 5 

003 Vendor Numbr, Name 
004 

005 

006 

007 F;LPV;5;"", “Sys 

008 TVENDOR-FILE;X;;2 
009 L 

010 25 


where again we use an F conversion. The 
program reads as follows: 


LPV puts vendor name (from the 
correlative) on the stack 
5 pushes a copy of attribute 5’s 
data on the stack 
"pushes the string consisting of a 
comma and a space on the stack 
pops the top two elements, con- 
catenates them, and pushes the 
result (vendor#+comma 
+space) 
— swapped the top with element 
two (our LPV’ed name) 
concatenates the two, giving 
vendor#-comma-space-name 


If anything were left below the top ele- 
ment, it would be discarded. 

Various math, text-formatting, and ru- 
dimentary conditional operators are 
available in correlatives and conversions. 


Common correlative and conversion codes 


Algebraic expression. 


Concatenation. 


A 

Cc 

D Date conversion. 

F Function (see text). 
G 


Group extract (extracts one or a group of subfields 
separated by user-specified delimiter). 

L Length (displays only fields within specified length range, 
or may be used to return the actual length of data). 


M Character mask function (does several varieties of character 
editing and conversion). 
P Pattern match (returns only fields which match specified 
pattern). 
R Range (returns only fields containing values within specified 
oe range). 
s Substitution (if field is null, substitute specified other 


Ina 
- Tfilename 


Figure 4. 


field or constant value) 


Text extraction (returns substring at m of length n). 
File translation (see text). 


If there are fields for quantity-on-hand 
and unit-cost, then a dictionary may be 
defined that multiplies the two to provide 
a value-of-inventory field without storing 
that data on file. 

The 7<filename> operator allows 
fields to be defined in terms of other 
files, providing some of the relational 
powers of the data base. The common 
correlative/conversion operators are list- 
ed in Figure 4. 


The Pick for you 

This article has provided a brief overview 
of the languages of Pick. The system 
provides a deceptively simple environ- 
ment in which the development of data 
processing applications may be pursued 
with surprising ease and swiftness. 

The Pick system provides an efficient 
environment for multiuser data base ap- 
plications, both in terms of speed and 
storage efficiency. At our installation, a 
512K ADDS 1740 (IBM PC/AT worka- 
like) has benchmarked about 90% as fast 
as a $40,000 minicomputer implementa- 
tion running identical applications and 
has provided eight concurrent users with 
good response time in a classroom train- 
ing setting. That’s not too shabby for a 
512K AT clone! The variable-length field 
architecture stores no unnecessary trail- 
ing spaces and provides good economy of 
disk space usage. 


The Pick system has a proven track _..—-~-— 


record, with most of its installations be- 
ing turnkey systems marketed by value- 
added resellers. This form of distribution 
has led to its being relatively unknown 
and/or misunderstood by a large portion 
of the data processing community. With 
active promotion by several user and 
manufacturer associations, and with un- 
der-$1,000 versions available for the AT 
(and under-$500 versions for the XT), 
this powerful system should soon become 
more widely known and respected. [Fj 
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But Th ils Just 

What follows | is the | ime consuming task of giving 
form and function to the idea. 

That's why we concentrate on building into our soft- 
ware development systems functions and features 
that help you develop your software ideas in less time 
and with less effort. 

We've started 1987 by releasing new versions of 
our MS-DOS, Macintosh, Amiga, ROM, and Apple // 
C development systems. Each system is packed with 
new features, impressive performance, and a little bit 
more genius. 


Superior performance, a powerful new array of fea- 
tures and utilities, and pricing that is unmatched 
make the new Aztec C86 the first choice of serious 
software developers. 


Aztec C86-p Professional System .. . .$199 
° optimized C with near, far, huge, small, and large 
memory + Inline assembler + Inline 8087/80287 + 
ANSI support + Fast Float (32 bit) + optimization 
options ¢ Manx Aztec 8086/80x86 macro assembler 
e Aztec overlay linker (large/small model) ¢ source 
level debugger ¢ object librarian © 3.x file sharing & 
locking ® comprehensive libraries of UNIX, DOS, 
Screen, Graphics, and special run time routines. 


Aztec C86-d Developer System...... $299 
e includes all of Aztec C86-p © Unix utilities make, 
diff, grep ¢ vi editor © 6 + memory models e Profiler. 


Aztec C86-c Commercial System. .... $499 
° includes all of Aztec C86-d © Source for library rou- 
tines e ROM Support ¢ CP/M-86 support e One year 
of updates. 


Aztec C86 Third Party Software 


A large array of support software is available for 
Aztec C86. Call or write for information. The following 
is a list of the most requested products: Essential 
Graphics e C Essentials ¢ C Utility Library ° Green- 
leaf Com. ¢ Greenleaf General ¢ Halo » Panel ¢ PC- 
lint © PforCe ¢ Pre-C ¢ Windows for C * Windows for 
Data C terp ¢ db Vista e Phact ¢ Plink86Plus e C-tree. 


u yi 
C Pennie 080/280 assembler, irker, librarians 
UNIX libraries, and specialized utilities. 


Aztec C Il-c (CP/M-80 & ROM)........ $349 
Aztec Cll-d (CP/M-80)............+. $199 
Aztec C80 (TRS-80 3&4) .... $199 


Amiga user groups across the USA voted Aztec 
C68k/Am release 3.3 the best Software Development 
System for the Amiga. Release 3.4 is more impres- 
sive. 


Aztec C68k/Am-p Professional ...... $199 
A price/feature/performance miracle. System in- 
cludes: optimized C * 68000/680x0 assembler ° 
68881 support ¢ overlay linker e UNIX and Amiga 
libraries e examples. 


Aztec C68k/Am-d Developer ........ $299 
The best of Manx, Amiga, and UNIX. System in- 
cludes: all of Aztec C68k/Am-p © the Unix utilities 
make, diff, grep and vi. 


Aztec C68k/Am-c Commercial....... $499 
Aztec C68k/Am-d plus source for the libraries and 
one year of updates. 
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For code cual reliability, and solid artesniontl 
features, Aztec C for the Macintosh is unbeatable. 
This new release includes features and functions not 
found in any other Macintosh C development system. 


Aztec C68k/Mac-p Professional...... $199 
© optimized C * 68000/680x0 assembler ¢ 68881 
support © overlay linker e UNIX and Macintosh li- 
braries ¢ examples. 


Aztec C68k/Mac-d Developer........ $299 
The best of Manx,*Macintosh, and UNIX. System in- 
cludes: all of Aztec C68k/Am-p © the Unix utilities 
make, diff, grep ¢ vi editor. 


Aztec C68k/Mac-c Commercial ...... $499 
Aztec C68k/Am-d plus source for the libraries and 
one year of updates. 


Aztec C65 is the only commercial quality C com- 
piler for the Apple Il. Aztec C65 includes C compiler, 
6502/65C02 assembler, linker, library utility, UNIX li- 
braries, special purpose libraries, shell development 
environment, and more. An impressive system. 


Aztec C65-c Commercial ........... $299 
© runs under ProDOS ® code for ProDOS or DOS 3.3 
Aztec C65-d Developer............. $199 


° runs dseh =e 3.3 © code for DOS 3.3 


Manx Software Systems 
1 Industrial Way, Eatontown, NJ 07724 
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In NJ onintenvalional call (201) 542-2121 eTELEX: 4995812 


Genius Begins With A Great Idea ... 


6502/65 ( )»( 

An IBM or Macintosh is not only a less expensive 
way to develop ROM code, it’s better. Targets include 
the 6502/65C02, 8080/Z80, 8086/80x86, and 680x0. 

Aztec C has an excellent reputation for producing 
compact high performance code. Our systems for 
under $1,000 outperform systems priced at over 
$10,000. 


Initial Host Plus Target............. $750 
Additional Targets ..........0e.0es $500 
ROM Support Package............. $500 


Vax, Sun, PDP- 
Call fot information on As PDP. 1, Sun Ag sts 
host environments. 


These C development ae are inpeenable for 
the price. They are earlier versions of Aztec C that 
originally sold for as much as $500. Each system 
includes C compiler, assembler, linker, librarian, 
UNIX routines, and more. Special discounts are 
available for use as course material. 


GaPrimeiee a: ovis cekaewa neue $75 


ve velop rik IS 

Most Aztec C systems are available as cross devel 
opment systems. Hosts include: PC/MS-DOS, Mac- 
intosh, CP/M, Vax, PDP-11, Sun, and others. Call for 
information and pricing. 


AZ(EC c Cross 


v To Become A cC User 


To RSconie auser reall 800-221. 0440. From NJ or 
international locations call 201-542-2121. Telex: 
4995812 or FAX: 201-542-8386. C.0.D., VISA, 
MasterCard, American Express, wire (domestic 
and international), and terms are available. One 
and two day delivery available for all domestic and 
most international destinations. 

Aztec C is available directly from Manx and from 
technically oriented computer and software stores. 
Aztec Systems bought directly from Mais have a 30 
day satisfaction guarantee. 

Most systems are upgradable by paying the differ- 
ence in price plus $10. Site licenses, OEM, educa- 
tional, and multiple copy discounts are available. 


To order or for more information call eye 
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THE PROGRAMMERS SHOP 


helps save time, money and cut frustrations. Compare, evaluate, and find products. 


RECENT DISCOVERY 


Personal COBOL by Microfocus - 
Develop, test, debug, executive 
ANSI 74 code. Full-screen editor, 
syntax checker, Animator, forms/ 
screen gencrator, help. Compatible 
with Level II. PC $ 169 


Al-Expert System Dev’t 


Arity Combination Package PS*$t119 
System - use with C MS $ 259 
SQL Dev’t Package MS $ 259 

Auto-Intelligence PC $ 749 


Experteach - Powerful, samples PC $ 349 


Exsys PE $. 309 
Runtime System PC $ 479 
Insight 2+ MS $ 379 
Intelligence/Compiler PC $ 749 
Texas Instruments: 

PC Easy PC $ 435 
Personal Consultant Plus PC $2589 


Al-Lisp 


Microsoft MuLisp 85 MS $ 159 
PC Scheme LISP - by TI PC 385 
TransLISP - learn fast MS Call 
TransLISP PLUS 
Optional Unlimited Runtime Call 
PLUS for MSDOS Call 


Others: IQ LISP ($155), IQC LISP ($269) 


Al Prolog 


APT - Active Prolog Tutor - build 
applications interactively PE 
ARITY Standard - full, 4 Meg 
Interpreter - debug, C, ASM PC $ 309 
COMPILER/Interpreter-EXE PC $ 699 
With Exp Sys, Screen - KIT PC $1119 
Standard Prolog MS $ 79 
MacProlog Complete MAC $ 269 
MicroProlog - Prof. Entry Lev. MS $ 85 
MicroProlog Prof. Compiler/ 


Interpreter MS $ 439 
MPROLOG P550 PC $ 175 
Prolog-86 - Learn Fast MS $ 89 


Prolog-86 Plus - Develop MS $ 229 
TURBO PROLOG by Borland PC $ 69 


Basic Development System PC $ 105 
Basic Development Tools PE $ 89 
Basic Windows by Syscom PC $ 95 
BetterBASIC PC $ 129 

8087 Math Support BES 75 

Run-time Module PC $ 169 
Exim Toolkit - full PC $ 39 
Finally - by Komputerwerks PC $ 85 


FEATURES 


Turbo Expert by Thinking 
Technologies - Menu driven expert 
system generation package details 
reasoning, comes with tutorial, manual 
demos. Startup (400 rules) PC $ 129 
Corporate (4000 rules) PC $ 359 
VXM by Command Technologies - 
Intelligent program control sharing 
by different environments like 
PCDOS-VAS. “Software Robots” use 
resources as needed, convert 


formats, transmit data. MS $ 195 


700+ Programmer’s Products 

The Programmer's Shop carries every program- 
mer’s software product for MSDOS, PCDOS, 
CPM, Macintosh, Atari, and Amiga systems. We 
help you choose the best tools for you. Most popular 
products are in stock, available for quick delivery. 
We will gladly special order a product for you at 
no charge — just allow a few extra days for de- 
livery. 

Need Cross Compilers, Translators, or the right 
Fortran compiler? Ask us. 

Our Services: 

* Dealers Inquire 
« Newsletter 
« Rush Order 
* Over 700 products 


+ Programmer's Referral List 
+ Compare Products 

* Help find a Publisher 

+ Evaluation Literature FREE 
+ BBS - 7 PM to 7 AM 617-826-4086 National Accounts Center 


QuickBASIC 
Turbo BASIC - by Borland 


Microfocus Professional Cobol PC $2295 


VS Workbench PC $3379 

Microsoft COBOL MS $ 439 
Microsoft Cobol Tools PC $ 209 
Realia - very fast MS $ 819 
Ryan McFarland COBOL MS Call 
COBOL-8X MS Call 

Screenplay - screen mgmt. PC $ 139 


C Libraries-Communications 


Asynch by Blaise PC $ri35 
Essential Comm Library PC. $ 135 
With Debugger PC $ 195 
Greenleaf Comm Library PC $ 129 


Multi-Comm - add multitasking PC $ 149 


dBASE Language 


Clipper compiler PE... Gall 
dBASE II MS $ 329 
dBase III Plus PC $ 429 
dBASE III LanPack PC $ 649 
dBXL Interpreter PC $ 139 
FoxBase+ - single user MS $ 349 
QuickSilver by Word Tech PC $ 499 


dBASE Support 


dBase Tools for C PC $ 65 
dBrief with Brief PC Call 
DBC ISAM by Lattice MS $ 179 
dBx Translator to C MS $ 319 


dFlow - flowchart, xref MS Call 
Documentor - dFlow superset MS Call 
Genifer by Bytel-code generator MS $ 299 
QuickCode III Plus MS $ 249 


Editors for Programming 


BRIEF Programmer’s Editor PC Call 
EMACS by UniPress Source: $929 $ 299 
Epsilon - like EMACS, full 


C-like language for macros. PC $ 155 
KEDIT - like XEDIT PC $ 99 
Micro Focus Micro/SPF PC $ 139 
PC/EDT - macros PC $ 229 


PC/VI - by Custom Software MS $ 109 
Personal REXX PC $ 99 
PMATE - power, multitask PC $ 119 
SPF/PC - fast, virtual memory PC $ 139 
Vedit MS $ 107 
Vedit PLUS MS $ 139 


RECENT DISCOVERY 


Turbo C by Borland. ANSI Compiler 
supports 6 models including tiny and huge 
has floating point, interactive editor, 
Make. Speed development. RGSS 75 


C Language-Compilers 


AZTEC C86 - Commercial PC $499 
C86 PLUS - by CI MS Call 
Datalight C - fast compile, good code, 

4 models, Lattice compatible, 


Lib source. Dev’rs Kit PC S77 
Datalight Optimum - C MS $ 99 

with Light Tools by Blaise PC $168 
Lattice C - from Lattice MS $275 
Mark Williams - w/debugger MS $369 

Let’s C Combo Pack PC $ 99 

Let’s C PC $ 59 
Microsoft C 4.0- Codeview MS $275 
Rex - C/86 by Systems & 

Software - standalone Rom MS $695 
Uniware 68000/10/20 Cross 

Compiler by SDS MS Call 
Wizard C MS $299 

Rom Development Package MS $259 


C Language-Interpreters 


C-terp by Gimpel - full K & R MS $229 
C Trainer - by Catalytix PC $ 89 
INSTANT C - Source debug, 

Edit to Run-3 seconds, .OBJs MS $379 


Interactive C by IMPACC Assoc. PC $209 
Run/C Professional MS $159 
Run/C Lite MS $ 89 


C Libraries-General | 


Blackstar C Function Library PC $ 79 
C Essentials - 200 functions RES. 75 
C Function Library MS $109 
C Tools Plus (1 & 2) - Blaise PC $125 
C Utilities by Essential PC $135 


C Worthy Library - Complete, machine 
independent MS $249 
Entelekon C Function Library PC $119 
Entelekon Superfonts for C PC $ 45 
Greenleaf Functions-portable, ASM $139 
LIGHT TOOLS by Blaise PC $ 69 


C Libraries-Files 


FILES: C Index by Trio - full B + 
Tree, vary length field, multi compiler 
/File is object only 
/Plus is full source 
CBTREE - Source, no royalties 
CTree by Faircom - no royalties 
rtree - report generation PC $249 
dbQUERY - ad Loc, SQL - based MS $159 
dbVISTA - full indexing, plus optional 
record types, pointers, Network. 
Object only - MS C, LAT, C86 $145 


Source - Single user MS $399 
Source - Multiuser MS $799 
dBx - translator MS $315 
w/source to library MS $349 


FEATURE 


FOXBASE + by Fox Software - 
dBASE III + compiler runs faster, 
keeps interactivity with EDIT, BROWSE. 
Multiuser available. MS $349 


We support MSDOS (not just compatibles), PCDOS, Xenix-86, CPM-80, Macintosh, Atari ST, and Amiga. 
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THE PROGRAMMERS SHOP 


provides complete information, advice, guarantees and every product for Microcomputer Programming. 


Favorite Phoenix Tools 


Phoenix provides productivity for every program- 
mer. From object oriented C tools to an overlay 
linker, plus a debugger, a powerful, fast assembler, 
and a high-performance editor — Phoenix has 
it all. Call one of our specialists TODAY. 


-C Support-Systems 


Advantage C + + - object 


oriented PC Call 
Basic-C Library by C Source PC $139 
C Sharp - realtime, tasks. PC $600 


C ToolSet - DIFF, xref, source MS $ 95 
The HAMMER by OES Systems PC $139 
Lattice Text Utilities MS $ 89 
Multi-C - multitasking PC $149 
PC LINT-Checker. Amiga $89 MS $ 99 
Quickshell - script compiler PC $349 
Pfantasy Pac - by Phoenix PC $849 
Pre-C - Lint-Like MS $155 
Programmer’s Extender, Vol. MAC $ 79 
Sapiens V8 - 8M workspace PC $269 
SECURITY LIB-add encrypt to MS C, 

C86 programs. Source $229 PC $115 
Time Slicer - R/T PC $265 


C-Screens, Windows, Graphics 
C Power Windows by Entelekon PC $109 


dBASE Graphics for C PC $ 69 
C-Scape - capture Dan Bricklin PC $179 
Curses by Lattice PC $ 89 
ESSENTIAL GRAPHICS - fast PC $195 
GraphiC - mono version PC $209 
GraphiC - new color version PC $285 
Greenleaf Data Window PC $159 
w/source PC $319 
Multi-Windows - use w/ Multi-C PC $295 
Screen Ace Form Master PC $195 
Vitamin C - screen I/O PC $199 
Windows for C - fast PC $149 
Windows for Data - validation PC $239 
View Manager - by Blaise PC $189 
ZView - screen generator MS $175 
Debuggers 
386 Debug - by Phar Lap PC $129 
Breakout - by Essential PC $ 89 
CODESMITH - visual PE $599 


C SPRITE - data structures PC $129 
DSD87 - by Soft Advances RGs379 


Periscope I - List: $345 PC Call 
Periscope II - List: $175 PC Call 
Periscope II-X - List: $145 PC Call 
Pfix-86 Plus - by Phoenix PC $229 
Showcase - test software PC $135 


SoftProbe II - by Systems & Software, 
embedded systems PC $695 


SE HOURS @@ 


8:30 AM -8:00 PM EST. 
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Order before May 31, 1987 and mention 
this ad for these SPECIAL PRICES: 


List Normal SPECIAL 
Pasm Assembler-improved $195 S115 $105 


Pfix + Debugger $395 $229 $209 
Pforce Library $395\ $229 $209 
Pforce + + Library $395, S279) $209 
Plink 86 PLUS S495 $319 $279 
Pmate Editor $195 $115 $105 


Fortran & Supporting 
50:More FORTRAN RGSS 99 
ACS Time Series MS $399 
Forlib+ by Alpha MS $ 59 
MACFortran by Microsoft | MAC $229 
MS Fortran - 4.0, full 77° MS $299 


No Limit - Fortran Scientific RE $15 
PC-Fortran Tools - xref, pprint, PC $179 
RM/Fortran Call 
Scientific Subroutines - Matrix MS $139 


Multilanguage Support 


BTRIEVE ISAM MS $199 
BTRIEVE/N-multiuser MS $465 
Corporate PVCS-source control MS $359 
Flash-Up Windows PC $ 79 
GSS Graphics Dev’t Toolkit PC $375 
HALO Graphics PC $209 
Dev’t Package MS $395 
Informix - by RDS PC $639 


Informix 4GL-application builder PC $789 
Informix SQL - ANSI standard PC $639 
Opt Tech Sort - sort, merge MS $115 


PANEL - MS $215 
Pfinish - by Phoenix MS $229 
PolyLibrarian by Polytron MS $ 79 
PolyBoost - speed I/O, keyboard PC $ 69 
QMake by Quilt Co. MS $ 85 
Report Option MS $119 
Screen Sculptor PC $ 95 
SRMS - source control MS $109 


Synergy - create user interfaces MS $375 
Xtrieve - organize database MS $199 
ZAP Communications- VT 100 PC $ 89 


Pascal and Supporting 


ALICE - learn Pascal REM Se59 
Exec - Chain Programs MS $ 79 
MetaWINDOWS-graphics toolkit 
bit-mapped, fast PC $115 
MetaWINDOWS PLUS PC $185 


Microsoft PASCAL - faster MS $189 
Pascal Extender MAC §$ 65 
Pascal Pac with Tidy - formatter, 


utilities PC $ 69 
Pascal Tools PLUS PC $125 
Pascal 2 - by Oregon Software, 

tight, fast MS $329 
TurboHALO - 150 routines PC $ 99 

FEATURE 


F2C by Solution Systems - Fortran 
66 or 77 toC. No max program size 


$3000. Pioneer. 1000 line max: $ 795 


Call for a catalog, literature, advice and service you can trust 


800-421-3006 


THE PROGRAMMER’S SHOP™ 


Your complete source for software services and answers 


5-L Pond Park Road, Hingham, MA 02043 
Mass: 800-442-8070 or 617-740-2510 3/87 


RECENT DISCOVERY 


Star Sapphire by Sapien Software. 
Common LISP compiles/translates to C. 
Features 8M virtual memory workspace, 
lexical & dynamic scoping. C Library 
source, graphics. Flavors, unlimited 
multidimensional arrays. MS $459 


Other Languages 


APL*PLUS/PC C $ 429 
CCS Mumps - Singleuser BC $ 50 
CCS Mumps - Multiuser PC $ 369 
MasterForth - Forth ’83. MACorPC $ 109 
Microsoft MASM MS $ 98 
Modula-2 - by Pecan MS $ 79 
Modula-2/86 by Logitech PC $ 62 
Pasm - by Phoenix MS $ 115 


PC Forth+ - by Lab Micro PC $ 199 
SNOBOL4 + - great for strings ee $ 80 
UR/Forth 


Xenix/Unix 


Basic - by Microsoft $7239 
C-Terp by Gimpel Software $ 379 
Cobol - by Microsoft $ 639 
Cobol Tools - by Microsoft Se319. 
Fortran or Pascal - by Microsoft $ 439 
MicroFocus Lev. II] Compact COBOL$ 795 
Panel $ 539 
RM/Cobol Call 
RM/Fortran Call 
Xenix Complete System $1049 


Other Products 


386 Assembler/Linker PC $ 389 
ASMLIB - 170+ routines P@sSa129) 
asmTREE -B + tree filemgmt. PC $ 339 
Compact Source Print PE ($159 


Dan Bricklin’s Demo Program PC $ 59 
Help/Control - on line help REVS 899 
Interactive Easyflow-HavenTree PC $ 129 
Link & Locate - tools to work with 
Intel and Tektronix projects. MS 
LMK - like UNIX make MS 
Microsoft Windows PC 
Software Development Kit PC 


MKS Toolkit - Unix, vi, awk PC 119 
Norton Commander PRG 55 
Numerical Analyst by Magus PC $ 269 
PDisk - cache, tree PC 2S 5125 
PLink - 86 PLUS - overlays MS $ 319 
PMaker - by Phoenix RE 

Polymake by Polytron MS $ 129 
PolyShell by Polytron MS $ 119 
PolyXREF by Polytron RE 99 


Sapiens V8 - 8M virtual mgr. PC 
Taskview - by Sunny Hill 
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Software, ten tasks PC 55 
Tom Rettig’s Library- dBASE PC 89 
Tree Diagrammer PC 59 
Visible Computer: 8088 RE 65 


Note: Mention this ad. Some prices are specials. Ask about COD 
and POs. Formats: 3” laptop now available. plus 200 others. UPS 
surface shipping add $3/item. All prices subject to change without 


notice. 
° 


“T would like to mention that I appreciate the way 

that The Programmer’s Shop does business. It is in- 

deed refreshing to be able to call and get answers 

that you can trust in, to questions on various 
products.” 

Donald E. Winters 

MIS Software Development Inc. 


PAINLESS WINDOWS. 


Windows. Data Entry. Menus. 
Finally, a C programmers’ tool that makes 
them as easy to use as prinif(). 


With Greenleaf DataWindows”™ 
you move in quantum leaps! 


WEEE Snazzy Window Treatments 


DataWindows represents an important 
breakthrough in C programming tools. It 
sets you free so you can create exciting 
programs quickly and easily, saving both 
time and money! Developed to work with 
the IBM PC, XT, AT, compatibles, and 
MSDOS or PCDOS, DataWindows is a 
carefully tooled system of C functions which 
will jazz up your programs with 
unprecedented efficiency. 


EEE Window losis 


® Simple or Complex Windows. Up to 254 
powerful overlaid windows 
simultaneously, all with just one kind of 
window to remember! Yet any window 
can be from one character to 32K! 


™ Easy Window Operations. DataWindows 

lets you move, zoom, frame, title, change 

colors, titles, frames, size, location, and 

make windows visible or invisible at will! 

Functions set cursor, attributes, and write 

data to any window or “current window’. ~~~ 
Word wrap, auto scroll, keyboard 

functions. 


Order Today. Or call toll free for a free 
demo of the windows library that makes 
all the others obsolete. 

Order any of these high performance 
tools by calling your dealer or 


Greenleaf DataWindows is integrated 
windows, transaction data entry, pop-up, 
pull-down, and Lotus style menu systems 
with: 


@ Screen Management. You don’t have to 
remember what’s on the display or the 
sequence in which you put it there. 
DataWindows does the grunt work. 
There are no restrictions. 


@ Transaction Data Entry. Data entry 
windows can have any number of fields 
with sophisticated options for reading 
many data types. Calls are made to help, 
validation, and other functions. Full 
featured text editing, protected and 
mandatory fields, dBASE type picture 
strings, context sensitive help, validation 
of fields and transactions, redefinable 
keys, password entry, attribute control, 
keyboard idle and much more. 


@ Device Independence. It detects the type 
of display adapter your computer is using 
and adjusts to it automatically for CGA, 
EGA, or monochrome. Logical video 
attributes are easy to use for color or 
monochrome. 

© Compatibility. Runs with Microsoft 
Windows and IBM TopView. 


& The Greenleaf Tradition of Quality. Reliable 
products. Professional documentation that 
gets you up and running quickly and 
keeps you there. Reference card. 
Newsletter and Bulletin board. 


IBM, Microsoft & dBase, are registered trademarks of International 
Business Machines, Microsoft Corporation & Ashton-Tate respectively. 
PCDOS, IBM PC, XT, AT, & TopView are trademarks of IBM; MSDOS 
and Microsoft Windows are trademarks of Microsoft Corporation. 


1-800-523-9830 today. Specify compiler 
when ordering. Add $8 for UPS second 
day air, or $5 for ground. Texas residents 
add sales tax. MasterCard, VISA, P.O., 
check, COD. In stock, shipped next day. 


Greenleaf DataWindows $225 
DataWindows Source Module $225 
The Greenleaf Comm Library v2.0 $185 
The Greenleaf Functions v3.0 $185 
Digiboard Comm/4-II $325 
Digiboard Comm/8-II $535 


GREENIEAF 
S | 
1411 LeMay Drive, Suite 101 
Carrollton, TX 75007 


Call Toll Free 
1-800-523- 


In Texas and Alaska, call 


CIRCLE 24 ON READER SERVICE CARD 


© Write to Any Window Any Time. Windows 
may be visible, overlaid, or invisible, and 
you can write to them anyway. What you 
write will be seen when the windows 
become visible. 

® DataWindows is fast! It writes directly to 
video memory (in some modes). 

® Easy to save! Any window, complete with 
attributes, can be saved on disk quickly 
and efficiently. 

™ Source code available. No royalties. 


EEE Also from Greenled: 
The Greenleaf Functions v3.0 


The most complete, mature C language 
function library for the IBM PC, XT, AT 
and close compatibles. Includes over 225 
functions — DOS, disk, video, color text 
and graphics, string, time/date, keyboard, 
disk status and Ctrl-Break functions plus 
many more. 


The Greenleaf Comm Library 


Our 2.0 version is the hottest 
communications facility of its kind. Over 
120 functions — ring buffered, interrupt 
driven asynchronous communications for 
up to 16 ports simultaneously with 
XMODEM, XON/XOFF, many many 
sophisticated features. 


We support all popular C compilers for 
MSDOS/PCDOS: Microsoft, Lattice, 
Computer Innovations, Aztec, DeSmet, 
and others. 
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Understanding 


Relationa 


ccording to 
some esti- 
mates, more 
ae than 80% of a 
typical high-level language (HLL) file 
maintenance or transaction processing 
program is taken up with procedural 
code related to file access—including the 
definition, retrieval, selection, and updat- 
ing of records—and with the editing of 
input data for valid values. Less than 
20% of the code is concerned with calcu- 
lations and transformations of data after 
it is read as input and before it is written 
as output. 

This imbalance is an expensive one, 
but there is an additional problem with 
writing procedural code for file access 
and editing: the same code is often re- 
peated in different programs. This repet- 
itive coding of housekeeping functions is 
not only an expensive component of soft- 
ware development and maintenance but 
also error prone. 

Taken together, the large proportion of 
code not directly related to the main 
function of an application system and the 
repetition of this code throughout the 
system are obstacles to higher productiv- 
ity in application development. But a 
quest that began 20 years ago is leading 
to improved facilities for application 
development. 

In the late 1960s systems designers 
looked for a way to reduce the 80% 
chunk of nonproblem-oriented applica- 
tion code by having the systems software 
automatically handle many of the record 
specification, file access, and field editing 


By Paul Conte 


functions, thus freeing application pro- 
grammers to concentrate on the compu- 
tations and manipulations of the data. 
The various systems developed as a result 
of this quest are known collectively as 
data base management systems. 

Since their first appearance, DBMSs 
have had a dramatic impact on file 
maintenance and transaction processing 
application development, particularly in 
commercial computing environments 
such as banking and insurance. As a re- 
sult, more and more data base functions 
are becoming available on both large and 
small systems, and it is increasingly im- 
portant that applications be designed 
with the use of DBMS facilities in mind. 

For small systems, even where the full 
range of DBMS functions are not yet 
available, well-planned applications can 
be implemented in a’ procedural language 
such as Pascal or Ada so that they can 
take advantage of both present and 
forthcoming DBMS facilities. As an ad- 
ditional benefit, applications that are de- 
signed for relational DBMSs will be 
better structured even with the use of 
standard files. 

This article will help you understand 
the components of a relational DBMS 
and incorporate relational data base con- 
cepts into your application design. After 
a brief look at the general notion of a 
DBMS, Ill describe the relational data - 
base model, the approach that many ven- 
dors (including IBM) have settled on as 
the most powerful. 


Conventional systems vs. DBMSs 
The impact of the conventional file sys- 
tem approach to record-keeping software 
is substantial because programs are de- 
pendent on the physical way in which 
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data is stored. In some cases, this rela- 
tionship includes device-type dependence, 
although in most modern file systems a 
good measure of device-type indepen- 
dence has been achieved through HLL 
and operating system control language 
facilities. 

Nevertheless, all non-data-base sys- 
tems (and even many nonrelational data 
base systems) are dependent on the way 
records are stored in the file (their phys- 
ical sequence, record links, or indices) 
and on the way fields are laid out in the 
record (their location, length, and for- 
mat). This physical data dependence 
causes programmers to waste time de- 
claring the same field, record, and file in- 
formation in every program. (Although 
this task is aided by source macro and 
include facilities, it remains a program- 
mer, not a system, responsibility). 

Even more costly than the original 
coding are the required changes to the 
source code in programs that use a file if 
any change is made to the file’s physical 
storage (for example, adding a field, 
changing a field’s length, or splitting 
files). These changes are often necessary 
even for programs that don’t use the 
modified items; for example, changing a 
field’s length may impact many pro- 
grams that use the file containing the 
field because the change in field length 
shifts the location of other fields. 

A DBMS, on the other hand, attempts 
to free programs from physical data de- 
pendence. Central to this facility is the 
ability to define to the system an entity 
about which you wish to store properties. 
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Entities are represented by different con- 
structs and have various names, depend- 
ing on the specific DBMS being 
considered; “record types,” “segments,” 
“relations,” and “tables” are a few of the 
terms used. (An entity in a conventional 
file system would usually be represented 
by a file). 

What these alternative constructs have 
in common is that they all represent a 
distinguishable object of some sort, 
whether the object is concrete, as in a 
customer, or abstract, as in an encoding 
function for a part’s color. If a customer 
is an example of a specific entity, the 
customers’ names and addresses are ex- 
amples of properties for the customer en- 
tity. A property is represented as a field 
in a conventional file system (and in 
many DBMSs as well); it is also referred 
to as an attribute in some systems. A 
property is simply some piece of informa- 
tion about an entity. 

So far it may appear that a DBMS of- 
fers no earth-shattering improvement 
over the records and fields of an ordinary 
file. But for a non-data-base file, every 
program must contain the layout of fields 
in a record; while a DBMS provides a 
Data Definition Language (DDL) that is 
used to centrally define both entities and 
properties in a system dictionary (also 
known as a catalog or directory). Thus a 
DBMS permits a program to reference a 
property by name (such as CUST_ 
NAME) without a programmer-coded 
specification of where the actual field- 
level data is stored. (Keep in mind that 
the degree to which current commercial 
DBMSs achieve physical data indepen- 
dence, or any of the other concepts that I 
discuss, varies greatly. While some prod- 
ucts hardly merit classification as 
DBMSs, I describe here the facilities 
found in many systems.) 

In the best case, with a DBMS the 
storage of a property can be changed 
(for example, its location, length, or for- 
mat within a physical (disk) record can 
be changed), and programs that refer- 
ence the property will continue to ex- 
ecute properly with no revisions. 
Removing the physical aspects of a field 
from a program’s code removes a signifi- 
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cant amount of work, especially in sys- 
tem maintenance; it also removes a 
significant source of errors. 

Besides requiring specification of the 
record layout in every program, a con- 
ventional file system also requires that 
every update program include code to 
check for legitimate values in the fields 
before a record is written. This procedure 
is typically implemented by a series of 
conditional tests (such as IF AGE > 
15..., IF ACTTYP = ‘A’ OR ‘B’ OR 
‘C’...) on values entered in a display for 
interactive updating or in a transaction 
record read by a batch program. Not 
only is this code repeated in many pro- 
grams (possibly with some slight vari- 
ations), but it is also possible to write an 
invalid record to the file when updating a 
file (due to a program error) if the tests 
are directed at input values (precalcula- 
tion or pretransformation values) rather 
than a record’s output values. Thus most 
field editing code in a conventional file 
system application is both cumbersome 
to maintain and not wholly effective at 
guaranteeing the integrity of the data. 

DBMS systems address this problem 
by allowing the DDL to specify integrity 
constraints in the system dictionary. The 
integrity constraints that can be specified 
vary among the different DBMSs. At a 
minimum, they usually include range 
checks (say, between 1 and 50) or al- 
lowable values (as*in the set {4, B, C}). 
More complex constraints may be spec- 
ifiable, as well. Examples include rela- 
tionships between fields for the same 
record (such as EMPDAT > BTHDAT) 
or interrecord relationships (for example, 
an ORDNBR value in an order detail 
record must exist as an ORDNBR value 
in exactly one order header record). 

The DBMS, which handles all data 
base updating, generally checks these 
constraints when a record is written to 
the data base. If a constraint is not met, 
the update does not occur and an error is 
signalled. 

Specifying data integrity in a central 
dictionary helps immensely in speeding 
implementation and achieving improved 
quality of the organization’s data. Only 
recently, however, have many DBMSs of- 
fered much in the way of built-in integri- 
ty support. It is a complex function to 
implement in the systems software, and 


many developers feared it would require 
too much machine resource (CPU cycles 
and memory) to execute in a cost-effec- 

tive manner. 

The current trend, though, recognizes 
that system-provided integrity checking 
is less expensive than invalid corporate 
data. And with developments in hard- 
ware and systems software, the better 
DBMS can often outperform custom 
HLL code, not to mention reduce appli- 
cation development and maintenance 
costs. 

At a level above the field level, a con- 
ventional file system leaves it to each 
program to implement relationships be- 
tween records. Thus if a program needs 
an order header record, a customer infor- 
mation record, and a set of order line de- 
tail records, the program must specify 
which files to access and the mechanics 
of record retrieval. 

Conventional file systems use two 
common methods to relate records: rela- 
tive record numbers and matching val- 
ues. Relative record numbers are used to 
point directly to related records (in the 
same file or in different files). Matching 
values are used in common fields to asso- 
ciate records using file indexes (for ex- 
ample, having an order number field in 
both the order header record and the or- 
der line detail record). Whichever meth- 
od is used, in a conventional file system 
the access strategy required to retrieve 
related records is reimplemented in every 
program that uses a relationship between 
records. 

In a DBMS, relationships also can be 
defined in the dictionary using the DDL. 
Thus you might define a view that re- 
lates an order header entity as the parent 
of an order line detail entity, which is the 
child. Ideally, the implementation of this 
relationship is hidden from the program. 
The program does not know whether rel- 
ative record number pointers or indices 
are being used; for that matter, the pro- 
gram doesn’t know whether one, two, or 
more files are used to store the data. The 
DBMS provides the logical I/O opera- 
tions such as “get first child,” “get next 
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sibling,” “update current,” and “get all 
records with a specific property.” Thus in 
defining relationships, as in defining enti- 
ties and properties, the DBMS DDL pro- 
vides program independence from the 
physical data. 

A DBMS that provides only a DDL 
capability for specifying entities, proper- 
ties, integrity constraints, and relation- 
ships is useful but does not provide full 
functionality. To be a full-function 
DBMS, the system also must have a set 
of system-provided manipulations that 
can be performed on the data. The ma- 
nipulative part of a DBMS generally 
provides functions equivalent to HLL 
I/O operations. That is, at the least the 
following manipulations are possible: Re- 
trieve (Get, Fetch, Read), Insert (Put, 
Add, Write), Delete, and Update. These 
manipulations may operate on one or 
more records at a time, depending on the 
DBMS. 

What distinguishes DBMS manipula- 
tions from conventional file I/O opera- 
tions is the way in which the target of 
the action is specified. In a conventional 
file system the I/O operation must be 
targeted at a specific record in the file 
using either an explicit relative record 
number, an explicit record key value, or 
a sequential read next, which implicitly 
targets a record based on the relative 
record number or record key of the pre- 
vious record. 

A DBMS, on the other hand, usually 
supports access by field contents, wheth- 
er or not the field is a key (for example, 
“gét first course with course_status = 
‘OPEN””). And, based on relationships 
in the dictionary, a DBMS can retrieve 
related records without explicit targeting 
(for example, “get first student for cur- 
rent course” or “get first joined student 
and course for course_number = 
1234”). 

The functions available in a specific 
DBMS are included in its Data Manipu- 
lation Language (DML). The power, 
consistency, and ease of use of a particu- 
lar DBMS’s DML is an important deter- 
minant of how useful it will be in 
complex application systems. If the 
DML is well implemented in the DBMS, 
it can reduce significantly the number of 


source code statements necessary to im- 
plement application functions. 

DBMSs vary in how much they pro- 
vide to the application developer. The 
best are powerful, highly dynamic, and 
easy to use. Most importantly, they suc- 
ceed in substantially reducing the pro- 
portion of code that is not problem- 
oriented. DBMSs also vary in the 
underlying model of the entities, the rela- 
tionships between entities, and the types 
of manipulations that can be performed 
on the entities. 

Thus far in the history of DBMSs, 
four models have been widely used: hier- 
archic, network (also known as CODA- 
SYL), inverted list, and relational. Both 
the hierarchic and network models are 
based on explicit links between records of 
the same type (sibling links) or between 
records of different types (where one is 
the parent and one is the child). The ma- 
jor difference between the two is that the 
hierarchic model allows a child to have 
only one parent (just as in any familiar 
form of hierarchy, such as an organiza- 
tion chart), while the network model al- 
lows a record type to be the child of any 
number of parent record types (for ex- 
ample, in the case where a course record 
type can be the child of both an instruc- 
tor record type and a student record 
type.) 

Both the hierarchic and the network 
DBMS approaches have fallen into disfa- 
vor because they, like conventional file 
systems, require a knowledge of how the 
entities are physically structured—that 
is, which entities have explicit links to 
each other. These explicit links not only 
require that the programmer write proce- 
dural code to navigate the data base 
along the link pathways, they also make 
the data base relatively static; new or 
modified link types are not always easy 
to incorporate once the data base has 
gone into production. 

The inverted list model is really little 
more than a conventional file system 
with enhanced file index facilities to aid 
in record retrieval. Another way of view- 
ing this model is as the relational model 
with no high-level relational manipula- 
tions. Records in different files are relat- 
ed by the values in fields (rather than 
pointers), but retrieval is still done by 
single-record read and write operations. 


As such, the inverted list is of interest 
not so much because of its particular ap- 
proach but because a DBMS based on 
the inverted list model can be extended 
naturally to a relational DBMS by add- 
ing relational operators and integrity 
rules. 


The relational data base model 
The relational model, which is rapidly 
becoming the industry standard, was first 
introduced in the paper “A Relational 
Model of Data for Large Shared Data 
Banks,” published by Edgar Codd in 
June 1970. 


Leen y oo, a | 
Performance 


Many application programmers, on 
first encountering a data model that 
is defined as having the attribute 
stored with every value and that 
makes all tuple references by values, 
are hesitant to subscribe to a system 
based on such seemingly inefficient 
storage mechanisms. 

While a discussion of optimization 
techniques is beyond the scope of this 
article, let me assure you that the in- 
ternal mechanisms of a relational 
DBMS can use variable length rec- 
ords, data compression, record point- 
ers, hashing, indexing and many other 
techniques to provide performance 
that is as good as, and often better 
than, HLL programs or the other 
three DBMS approaches. In fact, the 
relational model embodies the broad- 
est representation of the semantics of 
the data so that the DBMS system _ 
can automatically optimize storage 
‘and access strategies. : 

The beauty of the relational model 
is that it provides a conceptual ap- _ 
proach to data bases that can be im- 
plemented in a variety of ways 
internally in a particular DBMS 
product. 
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Since the publishing of this paper, the 
relational model has been developed ex- 
tensively and a number of DBMS prod- 
ucts are based on it, including IBM’s 
DB2 for S/370 MVS users and 
SQL/DS for S/370 VM/CMS and 
DOS/VSE users; Oracle Corp.’s Oracle 
for DEC VAXs and IBM S/370, S/88, 
and PCs; and Relational Technology 
Inc.’s Ingres for a wide variety of UNIX 
systems. Even Ashton-Tate, the leader in 
the microcomputer data base market, is 
rumored to have a dBASE IV product in 
the offing that will have a more relation- 
al flavor. 

Unlike hierarchic, network, and invert- 
ed list DBMSs, which were not originally 
based on a formal underlying data base 
model, relational DBMSs all stem from 
the well-defined foundation of the rela- 
tional data base model. In the following 
sections, I provide an overview of this 
model by examining the three major 
parts: data structure, data integrity, and 
data manipulation. 

The data structure portion of the rela- 
tional data base model defines the form 
for representing data. Most basic to this 
form is the concept of a relation. Figure 
1 shows the composition of a relation, 


Components of a relation 


Domains 


which looks like what is commonly called 
a table, and for the most part it can be 
treated that way. That is, a relation can 
be thought of as having columns that lay 
out properties (“attributes” in relational 
nomenclature) and rows that hold specif- 
ic occurrences of the entities (“tuples” in 
relational nomenclature) being stored in 
the table. 

To be more precise, however, a relation 
has two parts: the heading and the body. 
The heading is an unordered set of attri- 
butes. In Figure 1, the PEOPLE rela- 
tion’s heading is the set of attributes 
{SSN, NAME, BTHDAT}; | also could 
have said the heading is the set of attri- 
butes {BTHDAT, SSN, NAME} because 
a set has no specific ordering of its 
elements. 

The body of the relation is a set of 
tuples (each tuple appears as a row in 
Figure 1). Each tuple in the PEOPLE 
relation represents information about a 
single person; that is, each tuple is an oc- 
currence of the PEOPLE entity. Formal- 
ly, each tuple is a set of attribute-and- 
value pairs. 

The tuple in Figure 1 identified by 
SSN value 123-45-6789 is actually the 
following set of pairs: 
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Figure 1. 
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123-45-6789 SMITH 
777-88-9999 JONES 


People 


eo ede ad ats cannes 


4/9/65 
2/3/56 


<— Relation name 


{<SSN:123-45-6789>, <NAME: 
'SMITH'>, <BTHDAT: 4/9/65>} 


Or I could have said the tuple is the 
following set of pairs: 


{<NAME:'SMITH'>, <SSN: 123- 
45-6789>, <BTHDAT: 4/9/65>} 


Again, sets are not ordered. Because 
the values in a tuple are not ordered, a 
value is always paired with the appropri- 
ate attribute that serves as a label; thus 
you can keep track of the meaning of all 
the values in all the tuples in a relation. 

At this point, you may wonder why 
something so simple as the row-column 
structure of a table has to become as 
complex as a set of attribute-value pairs. 
Because an unordered, labelled repre- 
sentation of data is used, the relational 
model can reference all values by name 


rather than by some physical mechanism_.-— 


such as the position of the column in a 
table. This distinction is not a minor 
one—it is one of the breakthroughs in 
modeling data brought about by the rela- 
tional approach. 

Another distinction between a table 
and a relation is that the tuples in a rela- 
tion have no specific ordering. That is, 
while it makes sense to refer to the sec- 
ond row in a table (or TABLE /i/] ina 
program), there is no such concept as the 
second tuple in a relation. 

So how are tuples referenced, if not by 
a row number? Every tuple in a relation 
can be referenced by specifying values 
for primary key attributes. For example, 
a tuple in Figure 1 can be referenced by 
specifying its SSN attribute value (SSN 
is thus a primary key attribute for the 
PEOPLE relation). To do so, of course, 
requires that a unique combination of at- 
tribute values exist for every tuple in a 
relation. (This requirement is one of the 
integrity concepts discussed later.) 

The two concepts of referencing attri- 
butes by name and referencing tuples by 
values provide a data model that has no 
physical storage concepts associated with 
the data organization. The same state- 
ment cannot be made about the hierar- 
chic, network, or inverted list DBMS 
approaches. Thus the relational data 
base model is the only one that achieves 
complete physical data independence. 
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Actor™ is a new language that combines Microsoft® Windows with 
object-oriented programming. This means you can produce mouse and win- 
dow applications very quickly. 

For example, we created a simple “paint” program, and used it to draw 
the Actor logo you see on the screen. The whole program only took ten lines 
and ten minutes. Part of it is in the middle window on the left. 

Above, you see the commands that initialized the paint window and 
made it appear on the screen. Below, some code that’s built into Actor, 
specifying window behavior Through a process known as “inheritance,” it’s 
called into play automatically. 

Try programming in this new way, and you'll never go back. 
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Domains and attributes 


Values (Red, Orange, Yellow, Green, Blue, Indigo, Violet, ...) 


Domain: Color 
Attributes: PRODUCT_COLOR 
HAIR_COLOR 
Domain: Salary 
Range (0 through 100,000,000 
Units Dollars/year 
Attributes: EMPL_SALARY 
CONTRACTOR_SALARY 
Domain: Wages 
Range (0 through 100,000) 
Units Dollars/hour 
Attribute: EMPL_WAGES 
CONTRACTOR_WAGES 
Domain: Weight 
Range (0 through 100,000,000) 
Units Pounds 
Attributes: SHIPPING_WT 
EMPL_WT 
Domain: Children 
Range  (Integers20) 
Units People 
Attribute: HH_CHILDREN 
Domain: Cars 
Range (Integers20) 
Units Cars 
Attribute: HH_CARS 
Domain: Units 
Range (Integers) 
Units Unitless 
Attribute: UNIT_COUNT 
Figure 2. 
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Another fundamental part of data rep- 
resentation in the relational model is the 
concept of domain. Simply put, a domain 
combines two pieces of information: the 
set (possibly infinite) of allowable values 
and the semantics (meaning) of the val- 
ues. A domain is not part of a relation 
and it stores no particular values. In- 
stead, a domain defines a pool of values 
that an attribute can have. Every attri- 
bute is specified as being over a domain. 

Figure 2 shows some simplified exam- 
ples of domains and attributes defined 
over the respective domains. These exam- 
ples point out some interesting and im- 
portant facets of domains. First, as I just 
mentioned, domains define allowable val- 
ues; thus the attribute EMPL_SALARY 
can never be negative because it is de- 


fined over the domain Salary, which has _ 


no negative values. Another example of 
this can be seen in the attributes PRO- 
DUCT_COLOR and HAIR_COLOR, 
which can have only values enumerated 
in the domain Color. 

Second, unique domains can be used 
to distinguish different semantics, even if 
the set of allowable values are identical. 
For example, the domains Children and 
Cars both allow the set of nonnegative 
integers, but each domain specifies a dif- 
ferent unit of measure as part of the se- 
mantics. Attributes defined over the 
same domain can be compared or added, 
but attributes defined over different do- 
mains cannot be compared or added 
meaningfully without being mapped to a 
common domain. Thus a statement such 
as IF HAIR_COLOR = PRODUCT_ 
COLOR, while perhaps an unlikely com- 
parison, is at least allowable, whereas JF 
HAIR_COLOR = EMPL_SALARY is 
not allowed. 

This type of mismatched comparison 
may seem obvious, but domains help 
clarify to the DBMS (and to program- 
mers) more subtle distinctions. For, ex- 
ample, in weakly typed HLLs (like C 
and COBOL) a field used to store the 
number of children in a household 
(HH_CHILDREN) will be an integer, 
as will the field to store the number of 
cars owned by a household 
(HH_CARS). 
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Neither C, COBOL, nor any other 


weakly typed language compiler will 
cough at a statement such as TOTAL_ 
POSSESSIONS := HH_CARS + 
HH_CHILDREN. This statement is 
probably the result of bad coding, not a 
medieval social philosophy, and should be 
prevented. In the relational data base 
model, these two attributes could not be 
added directly because they are from dif- 
ferent domains. 

What if you really do want to add 
such dissimilar units? In that case, you 
use a mapping function such as UNJT_ 
CVT, which is defined to convert (map) 
any integer value to a unitless value. The 
required statement becomes UNJT_ 
COUNT := UNIT_CVT (HH_CARS) 
+ UNIT_CVT (HH_CHILDREN). 

A more common example of required 
mapping would be from annual salary 


TNF INVENTORY relation 


PART WAREHOUSE___NBR WAREHOUSE___ADDRESS 


values to hourly wages, or vice versa. In 
this case, the numerator (dollars) for 
both units of measure is identical. This 
identity is precisely the cause of a typical 
HLL programming error in adding fields 
such as EMPL_SALARY and EMPL_ 
WAGES without converting either. The 
concept of domains allows system detec- 
tion of invalid or questionable compari- 
sons or computations. 

Another point to be made about a re- 
lation is that a data base relation (unlike 
the mathematical notion of relation) can- 
not have sets as values for an attribute. 
Every attribute value in a tuple must be 
a single element drawn from the underly- 
ing domain. 

Figure 3 shows the distinction between 
a mathematical relation (shown in table 
format) and a data base relation. Note 
that restructuring a mathematical rela- 


10 1511 Central Ave. 
26 1511 Central Ave. 
18 6803 Alder St. 


INVENTORY 


Figure 4A. 


2NF INVENTORY and WAREHOUSE relations 


WAREHOUSE___NBR 


INVENTORY 


"WAREHOUSE 


Figure 4B. 


54 computer LANGUAGE @ MAY 1987 


WAREHOUSE__NBR WAREHOUSE___ADDRESS 
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tion that has sets of values into a data 
base relation is a trivial operation of sim- 
ply repeating values for some attributes. 

The operation of repeating values in- 
troduces another facet of a relational 
data base. By definition, a data base re- 
lation is in what is called “‘first normal 
form” (1NF), which simply means that 
there are no sets as attribute values. Be- 
cause a relation is in 1NF, all of the re- 
ferencing and manipulative operations of 
the relational model can be performed on 
it. 

However, a 1NF relation may not be 
the ideal form for representing data. A 
relation in 1NF can store information re- 
dundantly, leading to undesirable incon- 
sistency in the data base. Figure 4A 
shows a INF relation with redundant 
storage of WAREHOUSE_ADDRESS. 

Figure 4B shows the 1NF relation 
split into two relations that eliminate the 


WAREHOUSE_ADDRESS redundan- | --~>~- 


cy. The process of splitting relations with 
redundant information storage into two 
or more relations without the redundancy 
is a process known as “normalization.” 
There are five main levels of normaliza- 
tion (INF through 5NF), each level re- 
moving one type of information 
redundancy. (For a more detailed look at 
normalization, see C.J. Date’s Introduc- 
tion to Database Systems, vol. 1, Ad- 
dison-Wesley, 1986.) 

To summarize, the data structures of 
the relational model provide data inde- 
pendence (a separation of the conceptual 
and physical aspects). When viewed (as 
they normally-are) as tables, relations 
are easy to understand and work with. 
Relations also put a firm theoretical 
footing under any DBMS that is based 
on them. This combination of the con- 
ceptual simplicity and formal definition 
of relations forms the foundation for the 
next two parts of the model: data integri- 
ty and data manipulation. 


Data integrity 

While the data structure portion of the 
relational data base model defines the 
form for representing data, the data in- 
tegrity portion defines mechanisms for 
ensuring that the data stored is valid. 
This assurance requires each of the attri- 
bute values to be valid, the set of values 
in a tuple to be unique, and the interre- 
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lated relations to have consistent values 
in their corresponding tuples. 

In introducing the concept of domains 
in the previous section, I essentially cov- 
ered the first form of data integrity— 
that values for an attribute come only 
from the underlying domain. This con- 
cept covers the common HLL implemen- 
tation technique of checking a value to 
see that it is within an allowable range or 
that it is one of a list of allowable values; 
it also extends the concept to the mean- 
ing of the values (for example, whether 
units are children or cars). 

What this concept does not address is 
a large group of validity constraints that 
involve other attribute values in the same 
tuple (such as QOTY_SHIP <= 
QTY_ORDERED) or other tuples (such 
as SUM(LOAN_AMT) <= 10000). 
These aspects of attribute integrity are 
included as part of the relational data 
base model’s current state of develop- 
ment; however, they are usually consid- 
ered an extension of the basic model 
rather than a fundamental component of 
the model, as the concept of domain is 
considered. 

The second form of integrity essential 
to the relational data base model is enti- 
ty integrity. This concept is fairly 
straightforward—every tuple in a rela- 
tion must exist in the real world, there- 
fore it must be uniquely identifiable. It 
follows that no relation can have com- 
pletely duplicate tuples (all attribute val- 
ues identical); otherwise, their unique 
existence is not represented in the data 
base. 

From this property of uniqueness 
comes the principle that in every relation 
there exists some set of attributes (possi- 
bly all of the relation’s attributes) whose 
values are never duplicated entirely in 
any two tuples in the relation. In other 
words, the set of values for these attri- 
butes is unique. If you don’t include any 
superfluous attributes (those not needed 
to guarantee uniqueness) in the attribute 
set, this set can serve as the relation’s 
primary key. (More than one possible set 
of attributes may meet the criteria for a 
primary key; each of these is referred to 
as a candidate key, and one is picked as 
the primary key.) 

The primary key is a minimal set of 
attributes whose values are unique for all 


tuples in a relation. Thus the primary 
key forms the only means of addressing a 
specific tuple in the relational data base 
model. A consequence of the requirement 
for unique primary key values is that 
none of the values in a tuple’s primary 
key attributes can be null (missing or un- 
known) because a null value cannot be 
guaranteed to be unequal to a valid 
value. 

Thus if SSW is the attribute serving as 
the primary key in the relation PEOPLE 
and there exists a tuple with SSN = 
123-45-6789, another tuple could not 
have SSN = null because you can’t tell 
whether null is equal to 123-45-6789. If 
you can’t tell whether the two values are 
equal, you can’t guarantee uniqueness. A 
similar argument holds for primary keys 
made up of more than one attribute 
(“composite” primary keys), which need 
all attribute values to guarantee unique- 
ness and hence cannot have null for any 
of the attributes in the primary key. 

The third form of integrity fundamen- 
tal to the relational data base model is 
referential integrity. Simply put, this 
form of integrity requires tuples that ex- 
ist in separate relations but are interre- 
lated to be unambiguously interrelated. 

Let’s look at the warehouse example 
again to understand referential integrity. 
In Figure 4B, two relations are used so a 
warehouse address can be stored nonre- 
dundantly. The WAREHOUSE_NBR is 
retained as an attribute in both relations 
so the WAREHOUSE_NBR value from 
an INVENTORY tuple can be used to 
address (lookup) the appropriate WARE- 
HOUSE tuple via its WARE- 
HOUSE_NBR primary key. Thus the 
tuples in the two relations are interrelat- 
ed, based on matching values in the 
WAREHOUSE_NBR attributes in the 
two relations. 

As I pointed out earlier, the WARE- 
HOUSE_NBR attribute in the WARE- 
HOUSE relation serves as a primary key 
and can never be null. The WARE- 
HOUSE_NBR attribute in the INVEN- 
TORY relation is referred to as a 
“foreign” key (it addresses foreign tu- 
ples: tuples that are usually outside the 
same relation). A foreign key value can 
be all null, which means its related rec- 
ord is unknown. 
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A foreign key value also can match ex- 
actly a primary key value in a related tu- 
ple, but it cannot have some attribute 
values present (in which at least one at- 
tribute value is not null) and not match 
the primary key value of an existing tu- 
ple in the related relation. This require- 
ment says nothing more than that if the 
foreign key points to a related tuple, the 
tuple must be there. A consequence of 
this rule is that composite foreign key 
values cannot be partially null since by 
the entity integrity rule no primary key 
attribute value can ever be null. 

Together, the three integrity rules—at- 
tribute, entity, and referential—allow the 
specification of important constraints 


Figure 6A. 
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that a relational DBMS can enforce 
automatically whenever a data base up- 
date occurs. These rules protect not only 
the specific values in attributes but the 
identity and interrelationships of tuples 
as well. A DBMS that provides this level 
of integrity support lifts a large coding 
load off the backs of application 
programmers. 


Data manipulation 

As I stated in the general discussion on 
DBMSs, data representation and integri- 
ty rules do not make a complete model. 
There must be some means of manipu- 
lating the data as well. The relational 
data base model is unique among the 
various approaches in that it provides for 
manipulations of entire sets (relations) of 
tuples. 

The relational data base model defines 
data manipulations as the relational as- 
signment operation and eight algebraic 
operations. The assignment operation 
simply allows the value of some arbitrary 
expression of relational algebra to be as- 
signed to another relation. For example, 
REL_C:= REL_A UNION REL_B al- 
lows the relation REL_C to take on the 
value (set of tuples) resulting from the 
union operation performed over tuples in 
relations REL_A and REL_B. This pro- 
cess is analogous to arithmetic assign- 
ment in HLL computations. 

The eight relational algebraic opera- 
tions include four standard set operations 
(union, intersection, difference, and 
product) and four operations specific to 
data base relations (projection, selection, 
division, and join). This group of eight 
operations has the property of algebraic 
closure, which means that the result of 
any of the eight operations is a relation. 
Thus the operations can be combined 
into complex, parenthesized expressions 
similar to the way ordinary arithmetic 
expressions can be built up; for example, 
(REL_A UNION REL_B) TIMES 
REL_C is a valid relational algebra 
expression. B 

Because the operands and results in 
relational algebra are relations, not sim- 
ple values or single records, the manipu- 
lations provide a very powerful base for 
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data base operations. To relate this con- 
cept to a conventional file system, think 
of how much you could accomplish with 
operations expressed in algebraic form 


The four relational algebraic opera- 
tions found in conventional set theory are 
union, intersection, difference (MINUS), 
and product (TIMES). Figures 5A, 5B, 


5C, and 5D show Venn diagrams of 
these operations. The results of these 


but which treated entire files (or record 
subsets) as the operands. 
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Figure 7C. 


four operations performed on the sample 
relations in Figure 6A are shown in Fig- 
ures 6B, 6C, 6D, 6E, and 6F. Note that 
union, intersection, and difference re- 
quire the two relations to have the same 
attributes (in other words, they must be 
union-compatible). 

The product operation can work on 
dissimilar relations; if one relation has m 
attributes and the other has n attributes, 
then the result will be a relation with m 
+ n attributes. Also, union, intersection, 
and product are commutative opera- 
tions—the order of operands does not 
matter (for example, A UNION B is 
equal to B UNION 4A). The difference 
operation is not commutative, as Figures 
6D and 6E show. 

In addition to the conventional set 
operations, four special operations apply 
only to data base relations. Examples of 
these operations performed on the sam- 
ple relations in Figure 7A are shown in 
Figures 7B, 7C, 7D, 7E, 7F, and 7G. 
The project operation (Figure 7B and 
7C) eliminates some attributes (col- 
umns) from the relation; any resulting 
duplicate tuples are then eliminated. The 
select operation (Figure 7D) eliminates 
entire tuples if they don’t satisfy a condi- 
tion (the WHERE condition). Note that 
if I specify WHERE CUST_NBR = 
123, a specific tuple can be selected by 
its primary key value. The division oper- 
ation (Figures 7E and 7F) results in all 
values of an attribute in the first relation 
that match (in a different attribute) all 
values in the second relation. 

The final special relational algebraic 
operation is join. The join is not a primi- 
tive operation (that is, all join operations 
are equivalent to a product of two rela- 
tions from which some tuples are then 
selected); however, its usefulness in inter- 
relating two relations is so great that it is 
treated as one of the essential set of eight 
operations. Figure 7G provides an exam- 
ple of an “equijoin,” where the two rela- 
tions (CUSTOMERS and ORDERS) 
are interrelated by equal values in the 
CUST_NBR and ORDER_CUST 
attributes. 

Conditions other than equality can be 
used to join tuples in two relations; for 
example, values of two attributes can be 
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tested for greater-than or unequal. In 
general, the test used can be any scalar 
comparison (=, >, >=, >=, etc.). 
This comparison operator is often re- 
ferred to by the Greek symbol theta, and 
thus the generic version of the operation 
is often called theta-join. 

The result of an equijoin always has 
two attributes with identical values in ev- 
ery tuple (in Figure 7G, these attributes 
are CUST_NBR and ORDER_CUST). 
If one of these redundant attributes is 
dropped from the resulting relation, the 
equijoin is said to be a natural join. The 
natural join is the join most commonly 
meant when you see a nonspecific refer- 
ence to a data base join. 

One further variant of the join is possi- 
ble. Figure 7G shows an inner join, in 
which unmatched tuples are dropped. If 
instead of dropping unmatched tuples 
you include them and put null in the at- 
tributes of the missing tuple, you have an 
outer join. If the unmatched tuples of 
only the first relation (the one on the left 
of the JOIN operator) are paired with 
nulls, the result is a left outer join; a mir- 
ror-image right outer join is also possible. 


The eight relational algebraic opera- 
tions provide a standard by which any 
DBMS that claims to support relational 
data manipulations can be measured. 
While a particular DBMS may use a 
syntax (or fill-in-the-blank menus) dif- 
ferent from the syntax of the relational 
algebra, it must provide equivalent power 
in manipulating relations without iter- 
ation (looping) or recursion. 

Expressions in relational algebra are 
used not only to retrieve data or create 
new relations but also to define a scope 
for record-at-a-time retrieval and update. 
The result of a relational algebraic ex- 
pression can be treated as a view relation 
(rather than a base relation, in which the 
data is actually stored). Changes to a tu- 
ple in a view are treated as changes to 
the underlying tuple in the base relation. 

While a comprehensive discussion of 
views is beyond the scope of this article, 
one important use of the view concept is 
to define an HLL program cursor to al- 
low single-record retrieval (for example, 
FETCH NEXT tuple operation) and up- 
dating (for example, ADD tuple, DE- 
LETE CURRENT tuple, UPDATE 
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dating (for example, ADD tuple, DE- 
LETE CURRENT tuple, UPDATE 
CURRENT tuple operations). Single-tu- 
ple retrieval and update, because it is a 
part of any DBMS and not just the rela- 
tional data base model, is not treated as 
one of the fundamental components of 
the relational model. Nevertheless, it 
does exist and enables a mixture of set- 
at-a-time and record-at-a-time (within a 
specific view) operations when using a 
relational DBMS to implement an 
application. 

Taken together, the data structure, 
data integrity, and data manipulation 
components of the relational data base 
model go a long way toward elevating 
the application developer out of the role 
of housekeeper. The relational data base 
model can be used as an analysis and de- 
sign method to define the structure of 
the data base and to specify the attri- 
bute, entity, and referential integrity to 
be met. Even programs written without 
the benefit of a DBMS will benefit from 
the use of relational data base concepts 
in the design. The improvement in appli- 
cation development and maintenance is 
even greater when a relational DBMS is 
used. | 


This article is based on another article 
by the same author, “Maintaining Good 
Relations—A Modern Database Ap- 
proach,” which appeared in NEWS/34- 
38, May 1986 (c) 1986 Duke Corp. 
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“Your service and prices are out- 
standing. I'm glad I found you.” 


“T appreciate your professional atti- 
tude. It's refreshing.” 


“You're the bestin the business! Keep 
it up!” 


“Keep up the good work. I like the 
way you stay up to date.” 


“I appreciate your courteous, reli- 
able service.” 


“This method of purchasing soft- 
ware allows good selection and 
convenience.” 


“Good products and great prices!” 


“Thanks for providing prompt, reli- 
able service and delivery.” 


“I'm extremely happy — just placed 
my 6th order.” 


“As a dealer specializing in pro- 
gramming, I've found that you are 
my best source.” 


“It's unusual to find a company that 
offers the best price and the best 
service. Programmer's Connection 
does — keep up the good work!” 


“You have the best prices.” 


“T particularly like your pricing 
policy — lower than anyone else 
and no extras for shipping, credit 
cards, etc. Keep up the good work!” 


“If only all the companies I used 
were as good as Programmer's 
Connection!” 


“An oasis in the mail-order desert. 
Keep up the excellent work!” 


“Class “A” performance!” 


“Very pleasant, helpful order taker. 
I'm impressed.” 


“You are the FIRST place I go for 
professional software products. 
Thanks! (Especially for your 30-day 
trial service).” 


“Product was out of stock, but 
shipped exactly as I was told it 
would be. Good Job!” 


“Anything you carry, I buy from you. 
You can teach your competition a 
lesson!” 


“You have great service! You have 
the best prices!” 


“Amazing — no problems — I'll be 
back” 


“There is alot of competition in your 
field, but Programmer's Connection 
is the best!” 


“Probably the best service of any 
well advertised company.” 


“T always recommend you when 
asked where to buy software.” 


“Enjoy dealing with you. Great serv- 
ice, good people. Will continue do- 
ing so.” 


“The best service for professional 
users in the country.” 


“You have both lowest prices and 
best service — agreat combination! 
Keep up the good work.” 


“You guys are SUPER.” 
“Technical staff very helpful.” 


“T have not found any mail order 
company with such competitive 
prices whose people are as helpful 
and knowledgeable as yours. I truly 
appreciate it and will order more 
from you. Keep up the good job.” 


“Once again, it was a pleasure deal- 
ing with you.” 


“Tm extremely satisfied with all as- 
pects ofyour operation with which I 
am familiar.” 


“Good service at very good prices. I 
plan to make all purchases from 
you.” 


“You sell up-to-date products atrea- 
sonable prices and good support.” 


“Thank you for all your courteous 
assistance.” 


“Excellent service. I most definitely 
will be purchasing from you in the 
near future. Keep up the good work.” 


“Impressive service and pricing. I'll 
recommend you to my friends.” 


“Your prices are the best! It's great 
that you pick up the shipping 
charges and charge no sales tax 
(for me anyway). The price I see 
advertised is the price I pay, period.” 


“GOOD JOB!” 


“Programmer's Connection is really 
outstanding. Good prices, prompt 
shipment, no extra fees. Wonderful 
30day trial.” 


“Best packaging I've ever seen. Your 
people are great! Keep it up.” 


“I referred you to two others be- 
cause they could not get current 
versions from other vendors.” 


“Your service is unusual for purchas- 
ing software.” 


“The person who took my phone 
order seemed to be genuinely eager 
to help me, not just get an order. 
Thanks.” 


“Tlike having no surcharge on credit 
cards and no shipping charge. 
There is no hidden cost.” 


“Good products + good service + 
good prices + happy customers. 
Keep it up.” 


“Excellent response time.” 


*Comments offered by people responding to our customer service questionnaire. 


Turn the page for our latest advertised price list. 


ai- arity products 


Arity Combination Package 
Expert System Development Pkg 
File Interchange Toolkit........-. 
PROLOG Compiler & Interpreter 
Screen Design Toolkit ..... 
SOL Development Package . 

Arity PROLOG Interpreter ... . 

Arity Standard Prolog 


ai-expert systems 


1st-CLASS hy Programs in Motion 
Autolntelligence dy /ntelligenceWare . . 
ExpertEDGE Advanced by Human Edge . . 
ExpertEDGE Professional by Human Edge 
Experteach II by /ntelligenceWare...... 
EXSYS Development Software by EXSYS . 

EXSYS Runtime System........... 
Insight 1 by Leve/ Five Research . . 
Insight 2+ by Level Five Research... . 
Intelligence/Compiler /ntelligenceWare . . 
Logic-Line Series 1 by Thunderstone ... 
Logic-Line Series 2 by Thunderstone ... 
Logic-Line Series 3 by Thunderstone 


ai- lisp language 

GCLISP Golden Common LISP by Gold Hill .......... 
GCLISP 286 Developer by Gold Hill... . eae 
IQCLISP dy /ntegral Quality ...... .. New 
IQLISP dy /ntegral Quality .. .. New 
Microsoft LISP Common LISP..........-60-000005 
QNIAL Combines LISP & APL by NAL Systems . aS 
TransLISP from Solution Systems .........-- a 
TransLISP PLUS from Solution Systems ..........4% 


ai - prolog language 
APT Active Prolog Tutor from Solution Systems ....... 
LPA microPROLOG A// Varieties............ Se 
MPROLOG Language Primer LOG/CWARE 
MPROLOG P500 Ay LOGICWARE ..... . 
MPROLOG P550 Ay LOGICWARE .. 
Prolog-86 from Solution Systems .... 
Prolog-86 Plus from Solution Systems 
Turbo PROLOG dy Borland Int! ...... te 
Turbo PROLOG Toolbox by Borland Intl............+ 


ai- smalltalk language 


Smalltalk/V by Digitalk 
EGA Color Option .. 
Goodies Diskette . 


Smalltalk/Comm . . 


ai- texas instruments 


RGISChemey Lisp ....ccccc acters sisicincls's sysiois seoysteciwserene 
Personal Consultant Easy . = 

Personal Consultant Plus ... 3 
Personal Consultant Runtime ..................-. 


apl language 

ABIMPUUS/PGIBViSISE «ace 210 «js craiesis av alee missintets 
APL"PLUS/PC Spreadsheet Mgr by STSC . R 
APL*“PLUS/PC Tools Vol 1 ty STSC ..... 

APL*PLUS/PC Tools Vol 2 by STSC ... 
Financial/Statistical Library by STSC . 
Pocket APL fy STSC ............. 
STATGRAPHICS dy STSC 


assembly language 


386 ASM/LINK Cross Asm hy Phar lap .........-.. 
8088 Assembler w/Z-80 Translator by 2500 AD é 
ASMLIB Function Library by BC Assoc........ 
asmTREE 8-7ree Dev System hy BC Assoc . 
Cross Assemblers Various by 2500 AD .... 
Microsoft Macro Assembler........ 
Norton Utilities by Peter Vorton . 
screenplay by Flexus 
Turbo EDITASM hy Speedware 
Uniware Cross Assemblers Various by SDS 
Visible Computer: 8088 Software Masters 


basic language 


87 OB Pak by Hauppauge 
87 Software Pak by Hauppauge . 
EXIM Services Toolkit by EXIM . 
Finally by Komputerwerks ..... . 
Inside Track from Micro Help 
MACH 2 dy Micro Help 
MACH 2 for Turbo BASIC by Micro Help . 
Microsoft QuickBASIC Compiler 
Peeks ‘n Pokes from MicroHelp ... 
Professional BASIC by Morgan . . 
8087 Math Support........ 
QuickPak by Crescent Software 
Scientific Subroutine Library by Peerless Bes 
Stay-Res by MicroHelp 0.2.00... ccc cece ee eee 
True Basic w/Run-time .. . New Version 
True Basic........ . New Version 
Rut eSMOMUIEH ccs... pis orsyernistetreterers efeie +stcsseleereas 
Various Utilities... ......2..25. 
Turbo BASIC Compiler 4y Borland Int! 


blaise products 


ASYNCH MANAGER Specify C or Pascal ........... 
GTOOESIBEU Si toterrartecnsri: ate as oa oe 
EXEC Program Chainer... .. 
LIGHT TOOLS for Datalight C 
PASCAL TOOLS 
PASCAL TOOLS 2........ 
PASCAL TOOLS & TOOLS 2 
RUNOFF Jext Formatter.... 
TURBO ASYNCH PLUS..... 


bsbaaesouccds yo 


‘New 


borland products 
EUREKA Fquation Solver .............0.00200 00s 
Reflex & Reflex Workshop . . eats 
Reflex Data Base System . 
Reflex Workshop ..... 


Sidekick & Traveling Sidekick ..................- 
Sidekick sf 
Neaveling!Sidekick’s. 7.2 incest SPs aa see els 

RITE oon se necocaueHn se saseore New Version 

Turbo BASIC Compiler 

Turbo C Compiler...... 

Turbo Database Toolbox . 

Turbo Editor Toolbox ..... 

Turbo Gameworks Toolbox . 

Turbo Graphix Toolbox.............. 

Turbo Jumbo Pack Combination Package .. 

TUCO GHIAING eso. tiers susie- csoisisigi acetals 

Turbo PASCAL Numerical Methods Toolbox 

Turbo PASCAL and Tutor.............. 
Turbo PASCAL 
Turbo Tutor ........ 

Turbo PROLOG Compiler . . 

Turbo PROLOG Toolbox . . 

Word Wizard................ 

Word Wizard and Turbo Lightning 


: New 


cet++ 


C++ by Guidelines w/version 1.1 kernel ..........4. 
PforCe++ Function Library by Phoenix.......... Sale 


c compilers 


68000/10/20 Cross Compiler by SOS ............. 
C86PLUS by Computer Innovations . . a 
Datalight C Compiler Sma// Mode/ . . 
Datalight Developer Kit ........ 
Datalight Optimum-C ............ 
DeSmet C'w/Debugger & Large Case 
DeSmet C w/Debugger Only......... 
Eco-C Development System by Ecosoft . 
Lattice C Compiler from Lattice 
Mark Williams Let's C Combo Pack . 

Let's C Compiler............5 

esd Source Level Debugger . . 
Microsoft C with CodeView PBs 
Turbo C Compiler by Borland Intl ............. New 


c interpreters 


C-terp by Gimpel, Specify compiler ...........0.055 
C Trainer with Book by Catalytix . . 
Instant C by Rational Systems........ 
Introducing C by Computer Innovations . 
Run/C by Age of Reason ........... 
Run/C Professional by Age of Reason 


c utilities 
C to dBase by Computer Innovations .............++ 
c-tree & r-tree Combo by FairCom . . 
c-tree /SAM File Manager .... 
t-tree Report Generator .. 
C Windows fy Syscom . . 
C Wings by Syscom ............. 
Cl ROMPac by Computer Innovations .. . 
dBx dBase to C Translator by Desktop Al . 
with Library Source Code .......... 
Various Support Utilities . 
Entelekon Products ................ 
Flash-up Windows dy Software Bottling . 
GraphiC Color version by Sci Endeavors . . 
GraphiC Mono version by Sci Endeavors . 
GRAFLIB dy Sutrasoft 
HALO Graphics by Media Cybernetics .. 
HALO Development Pkg for Microsoft . . 
The HAMMER by OES Systems 
PANEL Forms Management by Roundhill . 
PANEL Plus by Roundhill ........... 
PC Lint by Gimpel Software . 
PLOTHI by Sutrasoft 
PLOTHP dy Sutrasoft.............. 
Professional C Windows by Washburn .. 
Scientific Subroutine Library by Peerless 
screenplay for C by Flexus ........... 
Vitamin C by Creative Programming . 
VC Screen Forms Designer. . 
Zview by Data Mgmt Consultgats>...... 


cobol language 


GCOBOUSpIPDViElOXUS! 2)</cc2s te sretaFeaiseieielsinieis 21s 
EASY SCREEN dy Retail Mgmt Systems . : 
FPLIB for Realia COBOL by BC Associates 
Micro Focus COBOL See Micro Focus Section 
Microsoft COBOL See Microsoft Section... . . 
Realia COBOL 
RealCICS... 
RealMENU 
RM/COBOL by Ayan-McFarland ............++.++- 
RM/COBOL 85 by Ryan-McFarland . ae 
screenplay for COBOL by Flexus ..........+0.-000 


debuggers & profilers 


386 DEBUG Cross Debugger by Pharlap ........... 
Advanced Trace-86 by Morgan Computing . me 
Cl Probe by Computer Innovations . . 
Codesifter Profiler hy David Smith . 
Codesmith-86 by Visual Age . 
DSD87 by Soft Advances . . 
MiniProhe dy Atron ........... 

Periscope | with Board by Periscope . 
Periscope Il with WMI Breakout Switch 
Periscope II-X Software only ....... 
Periscope Ill w/Advanced Board 
The PROFILER with Source Code by DWB. . phates 
The WATCHER Profiler by Stony Brook............- 


‘New 


dos utilities 


Command Plus Ay FSP Software .............. New 
FANSI-CONSOLE dy Hersey Micro . . ae 
MKS Toolkit with vi Editor by MKS . . 
Norton Commander by Peter Norton . 
Scroll & Recall by Opt-Tech Data ... 
Taskview by Sunny Hill Software .. . 


essential products 


Special Offers Available. Call for Details. 

C Essentials by Essential Software 
C Utility Library .................. 
Essential Comm Library with Debugger ... 
Essential Comm Library Software Only . 
Breakout Debugger Any /anguage..... Pi: 
Essential Graphies:.:. Seer sepa ee s-sc~ cess 2 = 


forth language 


CFORTH Wative Code Compiler by LMI ..........-.. 
Forth/83 Metacompiler Specify Target . 
PC/Farth by Laboratory Microsystems . . 
PC/Forth+ by Laboratory Microsystems 
Advanced Color Graphics Support . . 
Enhanced Graphics Support ..... 
Intel 8087 Support 
Interactive Symbolic Debugger 
Native Code Optimizer ...... 
Software Floating Point . 
UR/Forth by LM/...... 
Object Module Libraries . Ane 
Source!Code License: (is cciic- ase sowmaia sons s 


fortran language 


50 MORE: FORTRAN by Peerless Engr............. 
ACS Time Series A/pha Computer Service . spac 
Essential Graphics by Essential Software . 
For-Winds A/pha Computer Service . . 
Forlib-Plus A/pha Computer Service . 
FORTLIB dy Sutrasoft 
FORTRAN Addendum by /mpulse Engr . 
FORTRAN Addenda dy /mpulse Engr... 
GRAFLIB by Sutrasoft 
HALO by Media Cybernetics .... 
1/0 PRO by MEF Environmental . . 
Microcompatibles Combo Package 

Grafmatic 

Plotmatic....< 221-3 esice ee 
Microsoft FORTRAN w/CodeView 
No Limit by MEF Environmental... . 
Numerical Analyst by MAGUS........ 
PANEL dy Roundhill Computer Systems . 
PLOTHI dy Sutrasoft .. 
PLOTHP by Sutrasoft......... 
RM/FORTRAN Ayan-McFarland ..... . 
RTC PLUS Fortran to C by Cobalt Blue . 
Scientific Subroutine Lib by Peerless .. 
Statistician Alpha Computer Service ... 
Statlib.GL: by PS//Systems..... 
Statlib. TSF: by PS//Systems......... 5 
Strings & Things A/pha Computer Service ........... 


greenleaf products 


Greenleaf Comm Library 
Greenleaf Data Windows . . 

with Source Code ... aa 
Greenleat Rumetions jas) e1a (ajar 202 a cocsvsve wieeayor en oe 


help utilities 
HELP/Controlisy MOS... 6... cece eee e keene 


On-line Help from Opt-Tech 
SoftScreen/HELP by Dialectic Systems 


lattice products 


Lattice C Compiler from Lattice 
with Library Source Code .... 
C Cross Reference Generator . 
with Source Code 
C-Food Smorgasbord Function Library 
with Source Code 
C-Sprite Source Level Debugger . 
Curses Screen Manager ....... 
with Source Code ....... 
dBC Il Specify dBC I or dBC Ii! 
with Source Code .. 
dBC Ill Plus......... 
with Source Code 
LMK Make Facility ..........0005 
RPG Il Combo A// three items below . 
RPG II Compiler Vo Royalties... . 
RPG Il SEU Screen Entry Utility 
RPG II Sort/Merge .... 
RPG II Screen Design Aid 
SecretDisk File Encryption Utility . 
SideTalk Resident Communications . . 
SSP/PC Scientific Subroutine Library 
Text Management Utilities .......... 
TopView Toolbasket Function Library 
with Source Code 


195 


metagraphics products 


LightWINDOWS/C for DatalightC ............ New 
MetaWINDOWS Wo Royalties ... 
MetaFONTS ......... 
MetaWINDOWS/ Plu: > 
MetaRONTS/ Pluss. s.r ttre cistsco:cte arorrsiorers 
TurboWINDOW Graphics/Windows for Turbo Pascal... 


micro focus products 


Special Pricing 


Level Il SOURCEWRITER ... 
Micro Focus Personal COBOL .. . 
Micro Focus Professional COBOL . . 

Multi-user Runtime for PC Network.............. 


microport products 


System V/AT hy Microport Systems ..... New Version 
Runtime System (Operating System) ............. 
Software Development System 5 
Text Preparation System é 

User Upgrade 3 to Unlimited Users..............-. 


4000 
1500 
250 


549 


( 
\ 


microsoft products 


Microsoft BASIC Interpreter for XEMIX............- 
Microsoft C with CodeView .........-.-..-000 e+ 
Microsoft COBOL w/COBOL Tools . 
LORKENIA sy io eerie ree s+ 
Microsoft FORTRAN w/CodeView . 
for XENIX ........ 
Microsoft Learning DOS ..... 
Microsoft LISP Common LISP........... 
Microsoft MACH 10 w/Mouse & Windows . 
Microsoft MACH 10 Board only ......... 
Microsoft Macro Assembler . . . 
Microsoft Mouse Bus Version . . 
Microsoft Mouse Seria/ Version .... . 
Microsoft muMath /nc/udes muS/MP . . 
Microsoft Pascal Compiler......... 
OTEAENIXG wy ote che tate oe 
Microsoft QuickBASIC Compiler . . 
Microsoft Sort..... ea 
Microsoft Windows .......... 
Microsoft Windows Development 


modula-2 language 


10Tools by Rhodes Associates 
with Source Code ......... 
MODULA-2 Apprentice Pkg by LOGITECH...... 
MODULA-2 Magic Pkg by LOGITECH ......... 
MODULA-2 ROM Pkg & Cross RT Debugger ... . 
MODULA-2 Window Pkg by LOGITECH ... 
MODULA-2 Wizard's Pkg by LOGITECH 
REPERTOIRE for MODULA-2 by PMI... . 
Object CodesOnivtngenrtsa es 0 - ese oe 


mouse products 


LOGIMOUSE BUS with PLUS Pkg by LOGITECH ...... 
with PLUS & PC Paintbrush ... 2.0.00. 0e0ee . 
with PLUS & CAD Software . . a 
with PLUS & CAD & Paint ....6 02.00 eevee eee 

LOGIMOUSE C7 with PLUS Pkg, Specify Connector... . 
with PLUS & PC Paintbrush .. 1.00. .0ee cece eens 
with PLUS & CAD Software . . be 
with PLUS & CAD & Paint 0.0... 0.00 cece eee eee 


other languages 


CCS MUMPS Single-User by MGlohal ...........-- 
CCS MUMPS Single-User/Multi-Tasking . an 
CCS MUMPS Mult/-User .......... 
Janus/ADA C Pak by R&R Software . . 
Janus/ADA D Pak by R&R Software . . 
Janus/ADA ED Pak by R&R Software.......... New 
Marshal Pascal by Marshal Language Systems ... New 
Personal REXX by Mansfield Software an 
SNOBOL4+ by Catspaw ... 0... ee eee e eee eee 


other products 


Dan Bricklin's Demo Pgm Software Garden. . 

Dan Bricklin’s Demo Tutorial ... . . 
Disk Optimizer by Softlogic Systems . . 
FASTBACK by 5th Generation Systems . . 
Instant Replay by Wostradamus...... 
Net-Tools by BC Associates ........ 
OPT-Tech Sort by Opt-Tech Data Proc 
Screen Machine by MicroHelp ........ .. New 
VTEK Term Emulator by Sci Endeavors ............. 


phoenix products 


Pasm86 Macro Assembler Version 2.0 ............. 
Pdisk Hard Disk & Backup Utility... . 
Pfantasy Pac Phoenix Combo .. . 
Pfinish Execution Profiler ...... 
Pfix86plus Symbolic Debugger . . 
PforCe Comprehensive C Library .. . 
PforCe++ Library for Guidelines C++. . 5 
Plink8Gplus Overlay Linker ....... .. Sale 
Pmaker Make Utility... . 48 
Pmate Macro Text Editor . . 

Pre-C Lint Utility ...........- % 
Ptel Binary File Transfer Program .......-++++++0++ 


polytron products 


PolyBoost 7he Software Accelerator ...........-.-. 
PolyLibrarian Library Manager .. 
PolyLibrarian Il Library Manager . . . 
PolyMake UMIX-like Make Facility . . 
aly Shell fsnvcc.1%/a\- rte 

Polytron C Beautifier . 
Polytron C Library | ay 
Polytron PowerCom Communications .. 
PolyWindows Products A// Varieties . . . 
PolyXREF Complete Cross Ref Utility . . 
PolyXREF One language only .......... bee: 
PVCS Corporate Version Control System . . New 
PVCS :Personalargectt crs sties 2s es oo sole ot New 


program mgmt utilities 
Compact Source Print by A/debaran............... 
Interactive EASYFLOW Ay Haventree . . 
Print by Software Directions........ 
Quilt Computing Combo Package .. . 
QMake Program Rebuild Utility ..... 
SRMS Software Revision Mgmt Sys . 
Source Print by A/debaran Labs ...... 
TLIB Ay Burton Systems Software ..... ee 
Tree Diagrammer by A/debaran Labs .............. 


raima products 


dbQUERY Single-User Query Utility...............- 
Single-User with Source Code . . $3 
MultUsermexstier « - -ttenteter 
Multi-User with Source Code . 

dbVISTA Single-User DBMS ..... . 
Single-User with Source Code . . 
Multi-Useieeret: <lavesia se = 
Multi-User with Source Code ... 


sco products 


Complete XENIX System V 4y SCO............-... 
Development System ........... a 
Operating System Specify XT or AT . 
Text Processing Package........ 

Networks for XENIX by SCO ......... 

SCO Professional Lotus clone for XEMIX ... 


softcraft products 


Btrieve /SAM Mor with No Royalties .............-+ 
Xtrieve Query Utility... ....... 
Report Option for Xtrieve . . 

Btrieve/N for Networks ..... 
Xtrieve/N ......... 
Report Option/N for Xtrieve/N . . 


129 
389 
389 
799 
129 
389 
389 
799 


994 
499 
499 
144 
495 
595 


184 
184 

99 
454 
454 
269 


solution systems products 


APTA ctive| Polo gyT toi = <.5.5.010 = v0.0.0 .0it's's vos vin vis 
Brief & dBrief Combo......... ae 
Brief Programmer's Text Editor ..... 
dBrief Customizes Brief for dBase Ill . 
EAScraemEditar’. 31. <:-.01s\s-s.2,a10 20s 32 
C ToolSet .. 
FasterC ... 
Prolog-86 .... 
Prolog-86 Plus .. 
Security Library... 
with Source Code . 
TransLISP....... 
TransLISP PLUS .. ae 
CAP COmmitinicationStsteistets sys a's «)s siniaiaieresotore ie.0ie' 


text editors 


Brief from Solution Systems ...... 
Epsilon Fmacs-like editor by Lugart 
KEDIT by Mansfield Software .. . 
Micro/SPF hy Phaser Systems... . 
PC/VI by Custom Software Systems ........-+.++++ 
SPF/PC by Command Technology Corp... New Version 
VeditihyCompuvieWarier ios a1 5 «+ s(ssiscietedaise cree 
Vedit Plus by CompuView ..........20..0ece eens 


turbo pascal utilities 


ALICE /nterpreter by Software Channels .. 
DOS/BIOS & Mouse Tools by Quinn-Curtis 
Flash-up Windows hy Software Bottling ... . 
MACH 2 for Turbo Pascal by Micro Help . . 
MetraByte D/A Tools by Quinn-Curtis .. . . 
Science & Engrg Tools by Quinn-Curtis . 
Screen Sculptor by Software Bottling . . 
screenplay for Turbo Pascal by Flexus . . 
Speed Screen Ay Software Bottling . . 
System Builder by Royal American . 
IMPEX Query Utility ......- 
Report Builder -iaisr/2<c,0% 30 serene 

TDebugPLUS Ay TurboPower Software . . 
Turbo EXTENDER by TurboPower Software 
Turbo Professional by Sunny Hill ......... 
TurboHALO from IMS/ ..........- 
TurboPower Utilities by TurboPower . 
TurboRef by Gracon Services i 
TURBOsmith Visua/ Age Debugger ..... Special Price 


wendin products 
Operating System Toolbox . .- Rebate Offer 


PCNX Operating system ..... Rebate Offer 
PCVMS Similar to VAX/VMS ..... .. Rebate Offer 
XTC Text Editor w/Pascal source ...... Rebate Offer 


xenix /unix products 


Btrieve /SAM File Mgr by SoftCraft .............0+5 
C-terp by Gimpel, Specify compiler . . " 
c-tree /SAM Mgr by FairCom ...... 
dbVISTA See Raima Section....... 
dBx with Library Source by Desktop Al. . 
DOSIX Console Version by Data Basics . 
DOSIX User Version by Data Basics ..... 
Micro Focus Level I] Compact COBOL . 
RONMS-2eco se cisrek (ove sinreane male olor 
Level I] ANIMATOR ................. 
Microport Products See Microport Section . . 
Microsoft Products See Microsoft Section. . . — 
PANEL Plus by Roundhill Computer Systems . . New 
REAL-TOOLS Binary Version by PCT ....... es 
Library Source Version... . 
Complete Source Version . . 
RM/COBOL by Ryan-McFarland .... 
RM/FORTRAN by Ryan-McFarland . . 2 
SCO Products See SCO Section .............++++- 


65 
250 
195 
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CALL 
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CALL 
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CALL 
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CALL 
CALL 
CALL 


procqrammenrs connec ion 


CIRCLE 30 ON READER SERVICE CARD 


LOWEST PRICES 

Due to printing lead times, some of our current 
prices may differ from those shown here. Call for 
latest pricing. 


FREE SHIPPING 

Orders within the USA (including Alaska & Hawaii) 
are shipped FREE via UPS. Express shipping is 
available at the shipping carrier's standard rate 
with no rush fees or handling charges. To avoid 
delays when ordering by mail, please call first to 
determine the exact cost of express shipping. 


CREDIT CARDS 

VISA and MasterCard are accepted at no extra 
cost. Your card is charged when your order is 
shipped. Mail orders please include credit card 
expiration date and telephone number. 


CODs AND POs 

CODs and Purchase Orders are accepted at no 
extra cost. POs with net 30-day terms are available 
to qualified US accounts only. 


FOREIGN ORDERS 

Shipping charges for foreign and Canadian orders 
are based on the shipping carrier's standard rate. 
Since rates vary between carriers, please call or 
write for the exact cost. Foreign orders (except 
Canada), please include an additional $10 for 
customs form preparation. All payments must be 
made with US funds drawn on a US bank. Please 
include your telephone number when ordering by 
mail. Due to government regulations, we cannot 
ship to all countries. 


VOLUME ORDERS 
Volume orders may qualify for additional discounts. 
Call us for special pricing. 


SOUND ADVICE 

Our knowledgeable technical staff can answer 
technical questions, assist in comparing products 
and send you detailed product information tailored 
to your needs. 


30-DAY GUARANTEE 
Most of our products (excluding books) come with 
a 30-day- documentation evaluation period or a 
30-day return guarantee. Please note that some 
manufacturers restrict us from offering guarantees 
on their products. Call for more information. 


MAIL ORDERS 

Please include your telephone number on all mail 
orders. Be sure to specify computer, operating 
system and any applicable compiler or hardware 
interface(s). Send mail orders to: 


Programmer's Connection 
136 Sunnyside Street 
Hartville, OH 44632 


CALL TOLL FREE 
LU) Secretion tro oe snopes 800-336-1166 
CANADA rtecvertet.. auc 800-225-1166 
OHIO & ALASKA 

(Call Collect)........... 216-877-3781 
MEUEX Fes sis siesta ee sans 9102406879 
FOREIGN «2 2 heen 216-877-3781 
CUSTOMER SERVICE...... 216-877-1110 


Hours: Weekdays 8:30 AM to 8:00 PM EST. 


Ohio customers add 6% state sales tax. 
Prices are subject to change without notice. 
Copyright Programmer's Connection, Inc., 1987. 


C POWER 


FREE! Turbo C?® een) 


(with C Business Library or C Starter Package until 5/31/87.): 


POWER WINDOWS 


MOST POWERFUL YET 
POP-UP WINDOWS FOR 
Menus/Overlays 
Help Screens 
Messages/Alarms 
ZAP ON/OFF SCREEN 
FILE-WINDOW MANAGEMENT 
AUTOMATIC 
Horizontal & Vertical Scrolling 

Word Wrap & Line Insertion 

Cursor/Attributes/Borders 
The most powerful, flexible and easy 
to use windowing package available! 
Many types of menus. Highlighting. 
Move data between files, keyboard, 
program and windows. Status lines. 
Change size/location/overlapping. 
Move/add/delete/cascade windows. 
Full source code. No royalties. 
3 disks 


$129.95 


C FUNCTION LIBRARY 


BEST YOU CAN GET 
400 FUNCTIONS 
FULLY TESTED 
SUPERB DOCUMENTATION 

BETTER FUNCTIONS 
Most complete screen handling plus 
graphics; cursor/keyboard/data 
entry, 72 string functions with word 
wrap; status and control; utility/DOS 
BlOS/time/date functions; printer 
control & more. Special functions. 
Functions you NEED but don’t have! 
Full source code. No royalties. 

$129.95 


C BUSINESS LIBRARY 


INCLUDES C FUNCTION LIBRARY, POWER 
WINDOWS, SUPERFONTS FOR C, B-TREE 


LIBRARY, ISAM 


$299.95 
(A $440 VALUE) 


COMPATIBILITY: /BM PC/XT/AT & compatibles. Microsoft C 4.0, Lattice, Mark 
Williams, Aztec, Cl 86, Datalight, Ecosoft, any ANSI or full K&R compiler. 


DEPTH: Screen Painter/Data Entry/Power Windows (the most powerful 
professional windowing package) and C Function Library (the most extensive 
and useful library available) plus the speed, power and flexibility of the B-TREE 
and ISAM library. All work together to make your project go FAST! 


NO MATTER WHAT ELSE YOU HAVE, GET THESE... 


C DYNAMO SCREEN 
PAINTER 
AND FORMS CREATOR 
DOES IT ALL 
RIGHT FROM YOUR KEYBOARD 
AUTOMATIC CODE GENERATION 
Data or Help Screens & Windows 
Data Entry Screens & Windows 
Menus 
FAST, FLEXIBLE, EASY 
- Save Man-Months of Programming 
Full Control of Screen Attributes 
Monochrome or Color 
by Form, Screen, Window or Item 
FAST EASY MENU GENERATION 
1-2-3 Like, Many Others 
Requires Dynamo Data Entry 


Screen painter & manual ..... $129.95 
LIST 
PCNX™ UNIX WORKALIKE $99 
PCVMS™ 99 
O/S TOOL BOX™ (Build your 
own operating system) 99 


™WENDIN SOFTWARE 


DON’T PAY MORE AND GET LESS! 


DYNAMO DATA ENTRY 


UNIQUE, POWERFUL, NECESSARY 
Full Validation of Each Keystroke 
Range Checking 
Data SeGurity to Item Level 
Scrollable Data Entry Forms with Fixed 
& Scrollable Parts 
Allows Forms Larger Than Screen 
Over 40 Item Types 
Powertul “Picture” Capability 
Unique: Mix Text, Data Entry Fields 
With Menu Items 

Full source code. No Royalties 
Code plus manual .......... $129.95 


POWER WINDOWS 
FUNCTION LIBRARIES 
SUPERFONTS FOR C 
B-TREE & ISAM 
C-TERP 

SCREEN PAINTER 

& FORMS CREATOR 


SUPERFONTS FOR C 


SUPER SIZE CHARACTERS 
Monochrome adapter 
Color/graphics adapter 
8 FONT LIBRARIES 
Dramatic high impact screens/titles/ 

messages. Use with or without 
windows. Great for projection TV. 
Create own font & image libraries or 
use ours. Use with windows for 
special effects or animation. Full 
source code. No royalties. 

Font and Function Library ...$49.95 


B-TREE LIBRARY 


& ISAM DRIVER 


POWERFUL DATA MANAGER 
Fixed/Variable length records 


FAST! EASY TO USE! 
16.7 MILLION RECORDS/FILE 

16.7 MILLION KEYS/FILE 
Fast B-tree indices. Add/remove 
keys Find first/last/next/any key. Find 
keys by Boolean selection. Read/ 
write/delete or add records to file. ths 
Full source. No royalties ....$129.95 


C STARTER PACKAGE 


INCLUDES C FUNCTION LIBRARY, POWER 
WINDOWS, SUPERFONTS FOR C 


ALL for 
(A $310 VALUE) 
C-TERP 
INTERPRETER FOR C 


NO COMPROMISE, FULL K&R 
BUILT IN SCREEN EDITOR 
FAST, FAST COMPILE/LINK 
USE EXTERNAL LIBRARIES! 
SYMBOLIC DEBUGGING 
SINGLE STEPPING 
RAVE REVIEWS! 
2 disks and manual........ $299.95 
With and library........... $199.95 


C TOTAL LIBRARY 
INCLUDES C FUNCTION LIBRARY, POWER 
WINDOWS, SUPERFONTS FOR C, B-TREE 
LIBRARY, ISAM AND C-TERP C interpreter 

NIB (0) ORS ot NR re cr oa $499.95 


(A $740 VALUE) 


THE C POWER FAMILY ... YOUR COMPLETE SOURCE FOR C 


12118 Kimberley, Houston, TX 77024 
CIRCLE 31 ON READER SERVICE CARD 


713-468-4412 


Entelekon 


SINCE 1982 
VISA-MASTERCARD-CHECK-COD 


Moving 


he desire to 
move data base 
business applica- 
@ tions from a spe- 
cial-purpose environment (such as 
, Ashton-Tate’s dBASE JJI+ or Micro- 
rim’s R:base V) to general-purpose lan- 
guage environments (such as C) is 
- increasing. The benefits of making such 
a move include faster run-time speed, 
greater portability, and stronger code re- 
finement capabilities. 

The existing number of dBASE pro- 
grammers and applications is great, and 
the gains that can be realized by convert- 
ing those applications to a high-speed, 
machine-independent language like C 
are enticing. For this reason, many com- 
panies and dBASE programming consul- 
tants are researching this conversion. 

This article discusses the facets of 
such a conversion, concentrating on the 
data base manager component. The se- 
lection of the data base manager is a key 
software choice that must be addressed 
when converting a business application 
from dBASE to C. 

Programming languages handle data 

t base management in different ways. 
Products like R:base V, Ansa’s Paradox, 
Symantec’s Q&A, and Software Solu- 
tions’ DataEase adopt a descriptive ap- 

We proach to allow a user to work 

interactively when creating and manag- 
ing a data base. 


_ Applications 
from ABASE — 


TO 


By Richard L. Roth and Barbara Spear 


Special-purpose languages like dBASE 
IlI+, Clipper, Quick Silver, and Fox- 
BASE include data base management 
functions as part of the syntax of the lan- 
guage. General-purpose languages like C 
work with data base management func- 
tions that are independent of the pro- 
gramming language itself. 

While products like Clipper, Quick 
Silver, and FoxBASE provide perfor- 
mance gains over dBASE, they do not 
have C’s range and magnitude of im- 
provements and portability. 

One of the first steps in successfully 
converting a dBASE application is to 
identify the functions that dBASE han- 
dles automatically. Once this is done, it 
is possible to decide how best to handle 
each function in the general-purpose 


language. oa 


Language built-ins 

The following paragraphs and Figure 1 
describe some of the built-in functions 
that can be found in special-purpose lan- 
guages like dBASE III+. 

Screen handler. A screen handler con- 
trols the way in which information is dis- 
played on and read from the screen. 
Screen handlers are frequently hardware 
dependent. 

Because it is primarily run in a known 
environment (such as an IBM PC or 
compatible), dBASE makes several ma- 
jor assumptions pertaining to hardware. 
It assumes that the screen display and 
keyboard used will be that of an IBM 
PC. These assumptions dictate how char- 
acters are displayed on the screen, how 
the cursor moves around the screen, and 
how screen data is edited and accepted 
into the data base. 


With C, a general-purpose screen han- 
dler like Vermont Creative Software’s 
Windows for Data must call hardware- 
dependent routines such as the IBM PC 
BIOS. A more flexible approach uses the 
UNIX CURSES library to provide a 
versatile set of screen-handling functions 
that can be used with many different a 
types of terminal hardware. os 

String handling. In dBASE, strings are 
handled as expressions and are an inte- 
gral part of the language: 


field] ="'this is a string’’ +strval 


The storage area for a string is allocated 
and managed automatically, as with any 
simple variable. 

In C, strings are manipulated with 
function calls such as strcpy() and 
strcat(), using an array of characters of a 
fixed length. The functions are located in 
a special string library (for example, 
those referenced by the strings.h include 
file). 

Data base manager. A data base is a 
collective unit of discrete data elements. 
A data base manager is software that 
provides access to a data base. Many 
data base managers supply indexing ca- 
pabilities based on a designated key. 

The functions provided by a data base 
manager range from simple add, insert, 
delete, retrieve, and search operations to 
more advanced and sophisticated opera- 
tions like report writing. For balanced 
multiway trees and ISAM index struc- 
tures, the data base manager usually pro- 
vides rebuild capabilities. (Multiway 
trees, commonly called B-trees, are first 
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described by R. Bayer and E. McCreight 
in “Organization and Maintenance of 

Large Ordered Indexes,” ACTA INFOR- 
MATICA, vol. 1, no. 3 (173-189): 1972.) 

The dBASE language has explicit data 
base management statements, including 
APPEND, FIND, GOTO, INDEX ON, 
REINDEX, REPLACE, SKIP, and 
USE. 

C does not include any built-in file 
statements, nor does the standard library 
include any predefined data base man- 
agement functions. These functions can 
be custom-coded, but a more efficient so- 
lution is to augment C compiler software 
with a data base management library 
that contains the most commonly used 


dBASE system 


Language interpreter 


User program 
in dBASE code 


manager a 


eAll of dBASE is always present, even 
functions not used. 


eAll features are fixed by the 
manufacturer. 


Figure 1. 
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Translate logic into C 


data base management functions. dBC by 
Lattice is an example of this type of sup- 
plemental software. 


Choosing a data base manager 
When moving a data base application 
from a special-purpose language to a 
general-purpose language, the issue of 
data base management is central to the 
success of the conversion. The potential 
gain of flexibility, speed, and portability 
are lost if an inappropriate product is 
selected. 

The data base managers available for 
use with the C language vary significant- 
ly and meet different needs. Some selec- 
tion criteria are described in the 
following paragraphs. 


C executable program 


User C program 
in machine 
executable 

form 


eThe only library routines loaded 
are those used. 


eLibraries are generally 
separate and may be 
independently selected for best 
effect. 


Data base managers use different ap- 
proaches and methodologies for handling 
data base organization, components, data 
access primitives, and global access 
operations. When evaluating data base 
managers, the closer the operational 
methodology is to that of dBASE, the 
less the application will need to be re- 
structured. Look for an appropriate data 
model with the primitives required by 
the application being converted. Figure 2 
provides a checklist for this task. 

The data model. The data model (also 
referred to as the data schema) describes 
how data is connected throughout a sys- 
tem. There are three major types of data 
model: relational, as seen in Unify Inc.’s 
UNIFY; network, such as Raima Corp.’s 
db_VISTA; and hierarchical, as exem- 
plified by MDBS. 

A fourth option implements connecti- 
vity through a program’s procedural log- 
ic rather than through an explicit data 
model. In this case, unconnected data 
bases and indexes are maintained. 
dBASE uses this approach. 

When reviewing a data base manager, 
it is important to note what type of data 
model is appropriate and whether the use 
of that model is optional or required. 
With large and complex applications and 
their associated data base(s), hierarchical 
or network data models tend to be appro- 
priate choices. A relational data model is 
more flexible but can be less efficient. 


Data base manager 
checklist 


Data model 
Data base structure 
Data access primitives 
Global data access operations 
Utilities 
Data import/export 


Report writer 

Query processor : 
Application system beguite eo 
Development environment 
End goals 
Pricing 


Figure 2. 
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Data base structure. A data base man- 
ager uses three elements for a data base: 
structured data, an index, and a data 
dictionary. These three elements can be 
separate or combined. 

The structured data is the actual infor- 
mation record contained in the data base 
in a file format (Figure 3). This format 
has contextual meaning as opposed to the 
flat file format, which simply has a 
string of bytes. 

The index (Figure 4) provides defini- 
tion for the structured data and gives the 
order in which the data records appear. 
An index is easier to manage when it is 
tightly associated with the data. 

The data dictionary (Figure 5) gives 
meaning to the parts of a data record, in- 
cluding identifying the fields by name, 
type, and attributes. In classic C pro- 
gramming, data is stored as a structure. 
A data dictionary provides a description 
of the data that can be used in two dif- 
ferent ways: statically, to create a data 
file and header under the automatic con- 
trol of a utility, or at run time. Data base 
managers that provide a run-time data 
dictionary allow more utility options, 
such as report writers, query processors, 
and applications generators, which can 
be created or purchased. 

In an open environment such as 
dBASE, applications can be written with 
a define-as-you-go approach. With an ex- 
plicit data model, predefinition of the 
data base and application are desirable, 
if not required. Since most applications 
develop in stages of trial and improve- 
ment; the dBASE environment is attrac- 
tive and offers greater flexibility. 

When converting a dBASE applica- 
tion to C, much of the application and 
data base have already stabilized. Thus 
the more constrained environment im- 
posed by a data model is not a problem 
and can instead be a significant aid. 

An inappropriate data model with a 
tightly constrained environment can lead 
to a programming nightmare requiring 
redesign, reworking, and recoding. An 
appropriate data model makes applica- 
tions easier because it can perform many 
operations that would otherwise have to 
be designed and coded. 

Data access primitives. These primi- 
tives control the driver functions that 


Record layout 


Name (20 chars) 


Figure 3. 


Data base 


Birthday (date) 


with index 


11-11-78. 


Data file 


Figure 4. 


Data dictionary 


Table Person 
Name: 
Birthday: 


Married: 
SSN: 
Sex: 


Figure 5. 


char[20}], 
date, 


Sex (F/M) 
Married (choice) 
SSN (11 digits) 


1-2-54 

1-23-54 
2-12-54 
1-20-55 
3-23-55 


2-16-76 
11-11-78 
9-23-84 
10-7-86 


Index on 
birthday 


choice (Single, Married, Widow, Separated, Divorced), 
Numeric [11] picture “‘“###-##-####"', 


Choice (Female/Male) 
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permit access to the information con- 
tained in a data base. Preinitializing one 
or more data bases for use by an applica- 
tion can make subsequent I/O faster. 
There must be provisions for selecting an 
active data base and related indexes. 
Once a data base is available, data ac- 
cess primitives provide functions for such 
tasks as stepping from one record to the 
next, finding a record using a key value, 
and replacing record information and up- 
dating related indexes. 

Significant differences occur in the 
way individual records are accessed. 
Some data base managers require unique 
key values, while others permit non- 
unique keys. With some data base man- 
agers, records can be accessed directly by 
physical record number as well as by key 
value. 

Global data access operations. As the 
name implies, these operations work 
across a data base. Global operations can 
include index rebuilding, packing, subset- 
ting, and accumulating. Subsetting (or 
joining) allows the records from a data 
base to be subgrouped according to a 
particular set of common attributes. 
Joining provides grouping between two 
data bases. Accumulation can be used to 
derive department counts, account subto- 
tals, or batch posting. 

Whenever a global operation is pro- 
vided by the data base manager, that op- 
eration can be used in place of writing 
new code to handle the operation. The 
drawback to relying on global operations 
is reduced portability. If an application 
and its associated data base(s) are moved 
from a data base manager with many 
global operations to one with very few, 
then all of those operations must be pro- 
grammatically created. For example, one 
data base manager may include com- 
press, count, rebuild, sum, and total as 
global operations, while another may 
provide only compress and rebuild. 

Utilities. In addition to examining the 
way in which each of these operations is 
handled, it is important to note which 
data base managers separate some or all 
of the global operations into separate 
utilities. 
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Utilities are external software tools 
used to manipulate a data base. Being 
external, they are less flexible to use un- 
der program control. The operations 
categorized as utilities vary from one 
data base manager to another. For exam- 
ple, the report writer operation is includ- 
ed as an integral part of the UNIFY 
data base manager but is supplied as the 
separate Rtrieve utility with the Btrieve 
data base manager. 

dBASE provides a number of com- 
monly used utilities, including a label 
processor, report writer, and screen paint- 
er, while C does not include data base 
utilities. As with other management 
functions they can be custom coded, but 
they are often included with C compati- 
ble data base management software. 

The number, type, and sophistication 
of utilities varies greatly from one data 
base manager to another. Some products 
define global operations as utilities. 
Commonly included utilities provide re- 
port writing and file import or export ca- 
pabilities. Maintenance utilities such as 
browse and edit can permit direct manip- 
ulation of data during development. 

Report writers. Report writers handle 
many formatting, presentation, and ana- 
lytical functions, but because they are 
generalized, they have a slower execution 
time than custom-programmed reporting 
operations. Report writers provided as 
utilities for a particular data base man- 
agement package may not offer 
portability. 

Query processors. Query processors 
provide an ad hoc query capability that 
gives users access to data. Query proces- 
sors are also used as front ends for trans- 
action processing because they have find, 
check duplicates, and select capabilities. 

Query processing utilities can vary 
greatly in methodology and flexibility. 
Some data base managers provide a 
Structured Query Language (SQL). The 
original SEQUEL language was support- 
ed by System R, which implemented the 
relational model developed in the early 
1970s by E.F. Codd. This model was 
based on relational calculus and algebra 
and was developed at the IBM research 
labs in San Jose, Calif. 

A different approach to query process- 
ing uses natural language. Natural lan- 
guage queries let a user request 


information using an English-like vo- 
cabulary and syntax. Q&A offers this 
type of query processor. 

Query By Example (QBE) offers yet a 
third methodology. Here the equivalent 
of a data screen is presented and the user 
is required to fill in the blanks. Paradox 
uses this type of query processing. 

SQL is becoming an industry stan- 
dard, but it is somewhat complicated to 
learn and use and its implementations 
are often less than optimal. Natural lan- 
guage queries can be accomplished by 
relatively unsophisticated users, but im- 
plementations are often inefficient and 
limited. Unless a natural language query 
processor is available as a utility, the cost 
to implement such a tool is usually pro- 
hibitive. QBE works within the context 
of the data, which provides an access 
method that is usually more appropriate 
to the data and therefore more efficient. 


Application system requirements 
There can be big differences in the way 
major data base operations are handled 
and in the utility programs that are sup- 
plied with a data base manager. The pros 
and cons of a data base manager should 
be measured against the application be- 
ing converted. What may be a require- 
ment for one application environment 
could be optional or mean added rework- 
ing for another. 

Data base compatibility. Clearly one of 
the most significant portions of any ap- 
plication is the data base itself. If a 
dBASE III application is being convert- 
ed to C, then the data base manager 
should have a high degree of dBASE 
compatibility. This is because the struc- 
ture of an application usually reflects the 
capabilities and efficient techniques pro- 
vided by the data base manager. The ef- 
fect is best if the physical data format is 
the same, although it is most important 
that the operational structure be the 
same. 

Aside from structure, the size and 
complexity of the data base and its asso- 
ciated applications programs is a major 
consideration. Some data base managers 
have limitations when it comes to han- 
dling large or complex data base environ- 
ments. For smaller or simpler 
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environments, these data base managers 
can provide an adequate solution and of- 
ten offer greater speed. 

Single-user, multiuser, or network. An- 
other consideration is whether the appli- 
cation is going to be run in a single-user, 
multiuser, or network environment. 

Moving a dBASE application to a 
multiuser environment requires that the 
application be ported to a new operating 
system. Ideally, the data base manager 
should be able to work across the two 
environments. 

A typical target network environment 
usually involves multiple PCs using a 
network BIOS that is compatible with 
MS-DOS 3.1 or greater. A multiuser en- 
vironment usually involves a XENIX or 
larger UNIX system with multiple ter- 
minals sharing a single non-PC 
computer. 

If an application is being converted to 
a multiuser. environment, it is important 
to know whether many users can be up- 
dating the data base concurrently or 
whether multiple users simply need to 
reference the same data base. In the first 
situation, precautions must be taken to 
ensure that the data base manager can- 
not corrupt an index or its associated 
data. In addition, a way to lock and un- 
lock records should be provided. 


End goals 

Trade-offs are an issue when it comes to 
defining the expected or desired results 
from converting from a special-purpose 
environment to a general-purpose lan- 
guage environment. Some commonly ex- 
pressed goals include faster run time, 
greater flexibility in system structure, 
portability, and greater product control 
(especially in the case of dBASE appli- 
cations developers). 

A compiled language like C has prov- 
en to be faster than an interpreted lan- 
guage like dBASE. The compile process 
adds a few extra steps, however, and 
makes the executable code more difficult 
to alter. 

On the other hand, C executable code 
is protected from ad hoc user alterations. 
This means that developers and system 


managers have greater control over ap- 
plications code and revisions to that code. 

The portability of C enables existing 
dBASE applications to be run on sys- 
tems ranging in size from single-user 
PCs to multiuser UNIX environments. 

But moving an application from one 
language and environment to another is a 
major undertaking—especially applica- 
tions the size and scope of most dBASE 
applications. Before purchasing a data 
base manager that seems otherwise ap- 
propriate, a few consumer issues should 
be examined. 

Product reliability. This is an impor- 
tant consideration and can be measured 
by the installed base and the number of 
years the product has been available. A 
mature product with a large number of 
users has passed the test of time and met 
the needs of its users. 

Company stability. This indicates 
whether the company publishing a par- 
ticular data base manager will be able to 
provide product updates and support. 
The size and longevity of the company, 
coupled with its diversity, can provide in- 
sights into this area. 

Technical support. Technical support is 
often required to move an application. 
The completeness and accuracy of docu- 
mentation manuals and on-line help text 
are a first resource. If these are not suffi- 
cient, it is important to know whether a 
hotline is provided for technical ques- 
tions, and how prompt and knowledge- 
able the technical support staff is. 

In some cases, source code availability 
may be a requirement. Some companies 
will make source code available, others 
do not. 


Translating from dBASE to C 
It would be nice to be able to push a but- 
ton and have dBASE programs and asso- 
ciated data automatically translated to 
C. Unfortunately, no such magic button 
exists. Several different approaches can 
be taken to accomplish this translation. 
Perhaps the least efficient option is to 
recreate the application from scratch. In 
its purest form, this option means rewrit- 
ing all of the source code, including 
screen-handling, string-handling, and 
data base management functions. The 
COPY DELIMITED option in dBASE 


can be used to export existing data base 
information into the newly written C 
programs. 

Although some of the dBASE applica- 
tion code will need to be rewritten in C, 
the basic data base management func- 
tions will not need to be rewritten if the 
data base manager selected provides 
these functions. In at least one case, a 
data base manager that works directly 
with existing dBASE data and index files 
is available. 

Translating with Desktop AI’s dBx is 
an option that simplifies much of the 
translation process—especially when 
used in conjunction with an appropriate 
data base manager. 

The dBx translator is a software pack- 
age that can translate dBASE code into 
C. dBx uses existing data (.dbf) files to 
create an active data dictionary. dBx also 
includes a screen handler and string ma-_ 
nipulation functions. When coupled with 
a data base management package, dBx 
can reduce the time and effort it takes to 
convert a dBASE application to C. 


Future development 

Since most applications are revised and 
expanded over time, post-conversion de- 
velopment tools and methods should be 
considered. 

In some cases, the conversion is a one- 
time operation. Once the application and 
associated data is ported from dBASE to 
C, all future development is done in C. 
In this situation, strong C development 
tools are desirable—and the data base 
manager must work with those tools. 

In other cases, especially where exper- 
ienced dBASE programmers outnumber 
C programmers, future development 
work can be done in dBASE and then 
translated into C. By its nature, dBASE 
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Figure 6. 
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provides a good development environ- 
ment that encourages rapid prototyping. 
This approach is especially viable in situ- 
ations where a translator like dBx auto- 
mates the code conversion. ‘ 

Many data base managers are avail- 
able, and they vary greatly in scope and 
features. Table 1 provides a limited re- 
view of the features of several data base 
managers currently on the market, and 
Figure 6 gives a perspective of these 
features. 

This comparison does not comprise a 
comprehensive listing, nor does it consti- 
tute an endorsement of any of the prod- 
ucts. It is based on customer comments 
and in-house review of each product 
mentioned. [Fi 


Richard L. Roth is president of Desktop 
AI, Westport, Conn., and the author of 
the dBx translator. Since 1976, he has 
written numerous software products for 
CP/M, the IBM PC, and the Macintosh. 


Barbara Spear is a business computer 
consultant and the author of several 
books on computers. 
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(314) 445-6833 
dBC 
Lattice inc. 
Box 3072 
Glen Ellyn, lll. 60138 
(312) 858-7950 
dB_VISTA 
Raima Corp. 
11717 Rainer Ave. S. 
Seattle, Wash. 98178 
(206) 828-4636 


. Fabs, Fabs Plus 


Computer Control Systems 

Route 3, Box 168 

Lake City, Fla. 32055 

(904) 752-0912 
UNIFY. 

Unify Inc. 

4000 Kruse Way PI. 

Lake Oswego, Ore. 97034-2548 
(503) 635-7777 


yes— no no no 

ASCII 

text 

yes Extra— Extra— To be 
Rtrieve Xtrieve announced 

none —_— none none none 

Extensive add-on tool system— 4GL and 

part of Informix system SQL 

yes Extra- sno Available 
Rtree from third 

party 


Works with any dBASE Ill utilities or aonsles 
except Clipper indexes. 


ves Edi yes Extra— 

ASCI| — dB__query dB__query 

(dBASE 

extra) 

no no no Extra— 
DB—Fabs 


full full with full SQL 


yes— ff 
License required for oo = screen and QBE 
each usermachine. 


painter 


Extended set of 
key types, 
technical support 
Extended set of 
key types 


Extended set of 
key types 


Multiple key types, max. 
Key of 120 bytes. 


Uses single parameter 
file for whole system. 
Unlimited no. of 
keys/key types. 
Portable version is 

is only single-user. 


Phone hot line © 
and support contract 
available. 


The Only Modular IBM PC Based 


SYSTEMS ANALYST WORKBENCH 


....AVAILABLE TODAY . 


Automation 
starting at 


“29a, 


Qty = 50 Price "S279 


COMPUTER-AIDED SOFTWARE ENGINEERING 
.....Your Way 


STER a DIAGRAMMING WITH A FUTURE: The Visible Analyst - The right place to start for NEW SYSTEM 
DEVELOPMENT or DOCUMENTING EXISTING SYSTEMS. Features include: mouse oriented graphics, 
custom symbol/forms generator, tree file structure manipulation with unlimited nested decompo- 
sitions, variety of line styles including straight, curved, dashed and piped, flexible text processing 
and editing, object oriented editing including rubberbanding and block move for 
FASIBUILD™: .2595.°° — 


SlegZ THE STRUCTURED UPGRADE: The Visible Rules - Brings Yourdon or Gane & Sarson structured 
methods into your company. Features - menu selectable expert rules for Yourdon or Gane & Sarson 
methods, automatic level balancing, six different consistency checks of diagrams or projects, 
validates project design - output data ASCIl Formats provided in 200 page typeset manual with three 
tutorials. *595,°° 


Sizes THE WORKBENCH UPGRADE: The Visible Dictionary - Features fast, intelligent and comprehensive 
dictionary with extensive report copeP lh and automatic population. ASCII File Formats provided for 
linking. *595.°° 


STEP 4 THE NETWORK UPGRADE: The LAN Based Workbench - Currently under development for the Novell 

Advanced Netware 286 Series of LAN. Features include file sharing and record locking, levels of 

security and much more. Available Soon. No additional charge for people on our 
Update/Maintenance program. 


Sel) UPDATE/MAINTENANCE PROGRAM: *50. per Tool per Year. Stay tuned with the EVOLUTION IN 
SOFTWARE AUTOMATION with our low cost Update/Maintenance program. 


COMPARE OUR PURCHASE PRICES AND UPDATE/ 
MAINTENANCE PRICES WITH OUR COMPETITORS!!! 
THEN CALL 617-369-1800 
Start Experiencing THE VISIBLE SOLUTION ™ Today!!!!! 


VISIBLE SYSTEMS CORPORATION 
49 Lexington St., Newton, MA 02165 
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PUBLIC DOMAIN SOFTWARE REVIEW 


. 


Senegeree 


masasoe happy public do- 
4 main columnist 
- is one who can 


actually use some of the material he 
rambles on about month after month. 
Luckily, being a programmer by habit 
and a consultant by profession, I can 
merge the two fields together with public 
domain material rather more frequently 
than most people would suspect. 

A recent case in point was an installa- 
tion of a rather large (4.5MB of source 
code!) series of programs for a client 
running XENIX System 5 (Santa Clara 
Operation’s excellent 80286 implementa- 
tion). Most of the code was written as a 
set of data bases in a variety of lan- 
guages depending on the nature of the 
programs. The client had eight modems 
connected to the server for communica- 
tions from the field and automatic file 
sharing between field offices and minis in 
the wee hours of the morning (using Ker- 
mit...but that’s another column!). 

To prevent the unscrupulous destruc- 
tion of the data bases and support pro- 
grams by those nasty types with modems 
and a penchant for damage, a security 
system with passwords, IDs, and a few 
rather more sophisticated checks of em- 
bedded software numbers was imple- 
mented. However, as we all know, any 
system is penetrable, and indeed one in- 
trepid late nighter did bypass the first se- 
curity layer. Luckily, they seemed to 
know little about XENIX (ERA *.* just 
doesn’t work in XENIX, nor does 
FORMAT!). 

Although there is always the chance of 
someone crashing a system (see ““Com- 
puter Security” COMPUTER LAN- 
GUAGE, Sept. 1986, pp. 89-91), the 
wise system manager will minimize dam- 
age with frequent backups. Data that has 
to be sent by file transfer is susceptible 
to downloading by anyone. Preventing 
the downloader from reading the data is 
the next level of security that must be 
tackled. For the client in this example, 
this data contained several hundred thou- 
sand bytes of accounting data, and many 
a competitor would have loved to have a 


Encryption and an APL plotting routine 


By Tim Parker 


copy on their desks. Thus data encryp- 
tion was necessary. 

Unfortunately, as most XENIX users 
will tell you, there ain’t a heck of a lot of 
public domain material out there for 
XENIX systems. Fortunately, XENTX 
and C work hand in hand, so finding a 
program in C as a basis for my routines 
became my top priority. The C User’s 
Group, not too surprisingly, had one, 
called CRYPTO. 

CRYPTO is a series of files written by 
F. Scacchitti and available on CUG 193. 
Although originally written for Small-C 
in a CP/M environment, it was very 
easily adapted to DOS, where I modified 
it for my purposes with Microsoft v.4 and 
then ported to XENIX, where the SCO 
C compiler had it up and running in a 
flash. (In answer to the inevitable ques- 
tion, I did the development work in DOS 
because my favorite C utilities and editor 
are there!) 

A number of versions of CRYPTO de- 
veloped by Scacchitti are included on the 
CUG diskette, the first being a rather 
straightforward, rudimentary substitu- 
tion encryption based on a key. The oth- 
ers, which I’ll discuss in a moment, as 
well as the simple version are all handled 
by a generic shell routine. The program 
as written provides a 16K buffer for 
reading the file to be encrypted in and 
out. In a memory-rich machine this buff- 
er was easily increased, which resulted in 
a significant and expectable jump in ex- 
ecution speed. The keys used by the en- 
cryption routines are passed as a 
program parameter, which I modified to 
allow interactive use. (Also, a random 
key generation with hidden value was de- 
veloped for use by the client organiza- 
tion’s support staff so they wouldn’t 
know what they were encrypting. The 
value of the hidden key itself was sent as 
a file transfer, encrypted by the calling 
program.) 

This first and simplest cypher of 
CRYPTO uses a fast, easy method. An 
exclusive oring system with the key(s) 
zips encrypted data out at a very fast 
rate, and multiple passes are entirely 
feasible. 

The second CRYPTO development is 
an algorithm that assigns a prime length 
key for encryption, depending on the 
supplied key. This method removes the 


encryption process one step from the en- 
cryptor, preventing the person using the 
known key to try and decipher the data. 
By using an exclusive oring coupled with 
summing anding, a repetition of the key 
should occur only after one million cy- 
cles. Multiple passes of this method are 
sure to confuse even the most dedicated 
code breakers. 

To continue the process one step fur- 
ther, though, Scacchitti added a final 
twist. The third algorithm he developed 
tests the characters of the supplied key. 
Under certain conditions the buffer is 
transposed by an offset, resulting in a 
chaotic code that would be mathemat- 
ically impossible to break. 

The beauty of all these algorithms is 
that they do not significantly increase the 
encryption speed, regardless of the com- 
plexity of the algorithm and offsets. Be- 
cause the system is still the basic method 
of exclusive oring, the speed remains 
high. In fact, the last process was much 
faster than some of the commercial en- 
cryption programs I tested for my cli- 
ent’s system. 

Scacchitti’s program is well written, 
has a documentation file that describes 
the system, and includes the C source 
code and compiled 8080 assembler pro- 
grams. The code was easy to modify and 
produced an encryption system for my 
client’s XENIX system that functioned 
much faster and easier than any program 
we looked at. The speed was astounding, 
with an encryption at the most difficult 
level of almost 60K per second, although 
I did not try to get accurate benchmark 


values. 

i ince I 

i haven’t 

{ talked about 


APL since last May, I thought I’d rem- 
edy the situation with a look at a useful 
workspace. Data plotting has always 

been of importance in numerical analy- 


#1 C interpreter 


The professional 
C development 
environment 


Your C compiler creates great final code... 
but as a programming tool, it's too,too slow. 
With C-terp you can edit, debug, and run 
without the wait. Nothing, but nothing, is faster 
for developing professional C programs. 


Choose the perfect C-terp companion 
for your C compiler 
C-terp/Microsoft 
C-terp/Lattice 
C-terp/Mark Williams 


C-terp/XENIX 
C-terp/Aztec 
C-terp/C86 


~ Link in all your compiler's functions, your own 
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functions, add-on libraries, assembly routines, 
and data objects. Get instant access to every- 
thing in the C-terp interactive environment. 


Only C-terp offers all this and more 

= Full K&R with common ANSI 
enhancements 

= Source level interactive debugging 

= Software paging for your big jobs 

= Complete multi-module support 

= Run-time pointer checking 

= Unsurpassed reconfigurable screen 
editor 

@ Dual display and full graphics support 

= Large model & Call-in 


ORDER C-terp TODAY (specify compiler) 


C-terp runs on IBM PC, AT or 7 
compatibles. “A 


Price: 
MS-DOS 2.x and up - $298, 
Xenix System V 286 - $498 
MC, VISA, COD 
30-day money-back 
GUARANTEE 


Trademarks: C-terp (Gimpel Software), 
C86 (Computer Innovations), Lattice (Lattice, Inc.), > 
Xenix, Microsoft, MS-DOS (Microsoft, Inc.), Aztec (Manx 
Software), Mark Williams (Mark Williams Company). 

IBM (International Business Machines, Inc.) 


CIMPEL SOFTWARE 


3207 Hogarth Lane, Collegeville, PA 19426 
(215) 584-4261 


sis, especially to allow a visual assess- 
ment of tabular data. A workspace called 
IBMPLOT, written by Andrew Elliot, al- 
lows an APL programmer to perform 
relatively simple plot functions using lin- 
ear, log, and semi-log scales with multi- 
ple plot lines per plot. IBMPLOT was 
written for STSC’s APL PLUS/PC sys- 
tem, with a set of functions supplied for 
conversion to the Hercules card. I tested 
it using v.5.1 (I am assuming it will run 
just fine under the v.6 upgrade), and the 
Hercules graphics version. 

IBMPLOT was written for the CGA 
and compatibles. As Elliot points out in 
his documentation, the CGA does not 
support simultaneous graphics and text 
in memory (unlike the Hercules or 
EGA), so the IBM CGA version is rath- 
er lengthy, with a considerable amount of 
code. IBMPLOT allows you to toggle be- 
tween the two modes when using the 
CGA. 

On-line help is available when the 
workspace is loaded by an Alt key se- 
quence. The help screens are very de- 
scriptive and present a list of the 
commands IBMPLOT supports. When a 
single command is selected, details of the 
command’s functions are displayed. A 
sample workspace called DEMO is pro- 
vided that shows a potential user the ca- 
pabilities of the IBMPLOT routines 
using a sample dataset. 

The plotting functions cover the neces- 
sary instruction sequences to define and 
plot the graphs. The position and scaling 
of coordinate axes is defined with a 
SCALES function. SCALES is an inter- 
active routine that prompts for the limits 
and desired location of the two axes. The 
horizontal axes can be located at the top, 
center, or bottom of the screen, while the 
vertical axes can be at the left, right, or 
center. The two center positions allow a 
cross-axes plot to be generated, extend- 
ing to positive and negative values on ei- 
ther axes or for palar coordinates, if 
desired. The variations are easy to deter- 
mine, and with these choices available all 
standard plots can be laid out. 

The scales are set with the origin at 
the bottom left, by default, unless it is 
overridden. The scaling itself can be set 
on each axis as linear or log. A semilog 
scale will position a linear scale on the 
horizontal axis and a log on the vertical. 
The log scaling is limited to three orders 
of magnitude, with the limits at either 
end requested by the function. 

Labels for the graphs are entered with 
a LABELS function. A graph title and 
axes labels are possible. When invoked, 
the function provides a reverse video area 
on the screen that shows the usual limits 
of the labels, although this can be ex- 
tended as required. Centering is provided 
automatically for the plot title, while the 
axes labels start near the end of the axes. 
(Graphics characters, and APL charac- 
ters can all be included in the text, as 


they are addressed as literals.) 

A frame can be drawn around the plot 
with a single command. As an alterna- 
tive, a BOX function will draw a solid 
line box around the plot area itself (as 
opposed to the screen with FRAME). It 
is also possible to invoke a single function 
to place the system date in the top right- 
hand corner of the plot, in MM-DD- 
YYYY format. In addition, a grid may 
be imposed over the entire plot, corre- 
sponding to the axes tick marks. Using 
this grid with log scales should be avoid- 
ed unless a single range is selected, as 
the screen begins to look like it’s fuli of 
grid snow. 

Plotting is performed on a data set 
that has been defined prior to the invoca- 
tion of IBMPLOT. The data set should 
be ordered in an X,Y matrix format. (A 
maximum of four multiple Y values can 
be plotted as long as the X values are 
identical.) The data must be in a single 
matrix and cannot have the different 
axes drawn from different variables. This 
may require a little preparation by the 
user prior to plotting, but the command 
to form the required matrix is a single 
line. 

A program called DOSDATA that 
comes with IBMPLOT allows a delimit- 
ed file to be read in to an APL character 
vector, then converted to a character ma- 
trix. The program is not elegant, as El- 
liot readily admits, but it does perform 
the function better than having to write 


the routine from scratch. The matrix had_.— 


to be edited about 60% of the time dur- 
ing testing. The program hangs up quite 
easily whenever negative numbers are 
used or a nonstandard ASCII character 
is involved. 

The plots generated by IBMPLOT can 
be dumped to a printer. The default 
printer type is an Epson, although I sus- 
pect a little ingenious patching would al- 
low any printer to be used. I wasn’t that 
enthusiastic, although it did work fine 
with a Kyocera laser in Epson emulation 
mode. 

The graphics have two dump modes. 
The first produces a literal screen dump, 
with one dot matrix dot corresponding to 
each pixel on the screen. This creates a 
small (3-inch by 5-inch) plot horizontal 
to the page. A full-size dump vertical to 
the page is available, and the final result 
is very good. (Be warned: this process 
takes a considerable amount of time— 
the program does a running conversion.) 

IBMPLOT worked as it should have. I 
want to point out that this program can- 
not compete with the more elaborate 
graphing systems available (such as 
STSC’s Statgraphics), but then few peo- 
ple want to shell out almost $1,000 for 
that option. If only simple graphs are re- 
quired, IBMPLOT will perform those 
functions admirably, and the workspace 


is easily included in applications. It cer- 
tainly is better than no graphics at all, 
and if you happen to be running on a 
CGA, Hercules, or EGA, this program 
may be worth the look. 
qaaaeaseagaaseaseasse he latest version 
Sacuseeaceungeessrsss Te STSC PLUS- 
Sisseunesssagsssesses PC system (v.6) 
has undergone some patches since its re- 
lease. The updates are available on many 
bulletin board systems, especially the 
APL/BBS at (301) 340-6296, which is 
now running at 2400 baud as well as the 
two normal speeds. 

The STSC PATCH6 files are in an ar- 
chived file for speed in downloading and 
as with most other STSC updates, per- 
form their patches painlessly for the user. 
The patches now number 32 and are 
completed with three passes of the 
PATCH routines performed automatical- 
ly by the PATCH workspace. An accom- 
panying documentation file describes the 
process (typing one line) and answers 
questions. 

I want to briefly mention some of the- 
other routines available on the 
APL/BBS. Printer drivers are on-line for 
the Epson LQ series, NEC 3550, and 
Okidata’s Microline printers (all from 
STSC), and there are several miscella- 
neous patches to make Epsons perform 
compressed print. 

I haven’t forgotten those of you with 
IBM-APL! It just seems that nothing 
new has come out for the IBM release of 
APL, other than a patch routine for 
v.1.00. Maybe next year? 

Finally, an update: in the February 
1987 issue (“Libraries for C—and one 
for Turbo Pascal” COMPUTER LAN- 
GUAGE, pp. 91-94) I mentioned a series 
of routines for Turbo Pascal called 
Boosters, developed by George Smith. 
The latest version of Boosters arrived on 
my doorstep a few weeks ago and de- 
serves a mention. Although this upgrade 
is not distributed as a public domain pro- 
gram (unlike the earlier version), users 
can get the first version from their favor- 
ite bulletin boards and user groups.and 
upgrade for a very reasonable price- 
(about $40). 

The new version of Boosters runs a lot 
faster than the version I originally tested, 
and rewriting some of the test programs 
I developed for the earlier column 
showed an appreciable difference. Many 
new routines have been added, while oth- 
ers have been modified. 

The manual has been extensively re- 
written and now includes a short tutorial 
and an alphabetical reference section. It 
is spiral bound and has thicker cover 
sheets. 

My favorite program from the earlier 
version, NSORBIT (which has a couple 
of line segments orbiting text as a box), 
has been speeded up, and with the new 
commands you can create new effects. 

One of Boosters’ new parts is a routine 
called ScrGen, which simplifies the work 


of designing screens. This program easily 
matches several of the screen generators 
I have used from high-priced packages. 

Perhaps the most impressive part of 
the package, though, is its pure increase 
in speed. On my 80286-based Apricot 
XEN-i, I painted 100 screens in just over 
two seconds! Then, using the heap, the 
entire thing was repainted in less time 
then I could monitor. Those who tried 
Boosters in its first release or who want a 
good Turbo Pascal toolbox should write 
for details or an upgrade to George 
Smith, 609 Candlewick Lane, Lilburn, 
Ga. 30247. And congratulations to the 
author on a job very well done! 


sagssesessscesssccussassassee [§ N wrapping 
eee eer eeeaeasananaenae Pitts a 
SEsuusauSaaaSSsEssesseessases up, an appeal 
Saeeasagsases aeeasssecssessssses Il tO the read- 
ers. I am trying to develop a series of col- 
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umns on UNIX/XENIX public domain 
material. Though I have scoured the bul- 
letin boards and networks for subject 
matter, there must be masses of stuff out 
there I haven’t found yet. If you happen 
to know of a good source of public do- 
main material for these operating sys- 
tems and can spare the time to drop a 
note to me in care of the magazine (ad- 
dress on page 4), it would be much 
appreciated. 

As always, I like hearing from my 
readers, and I try to design my columns 
based on requests from the populace. So, 
if there is a subject you wish to have cov- 
ered or feel that I’ve ignored (notice no 
Forth for about two years?!), or if you 
want me to mention a particular routine, 
get that word processor humming! | 


Complete C Programs 
in Half the Time, 
with Instant-C™ 


Instant-C helps you create a working, well-tested program faster than 
any other interactive C development system. Much faster than traditional 
compilers, linkers, and debuggers. 


H™ to believe? Here’s how we do it. 
Because Jnstant-C is a high-per- 
formance interpreter there are no com- 


pile or link delays. Change your program, 


then test it immediately. No matter how 
large your program, the turnaround time 
is just seconds. 


“Instant-C means instant gratification." —PC 
Magazine, Editor’s Choice for best C interpreter. 
10/29/85 

“Time after time, the Instant-C prompt was 
starting back just barely after pressing Enter” — 
PC Tech Journal, 5/86 


Source-level debugging saves your time. 
- set any number of conditional 
breakpoints in your program; 
- stop execution from keyboard; 
- single-step by source statement; 


- examine and change variables or 
code, and continue execution; 


- execute any statement or function 
directly for instant testing; 


- display source code back-traces; 
- source code animation; 
- monitor data changes; 


- full-screen and multi-screen support, 


even with non-standard graphics 
devices. 


“The resulting debugging and testing 
capabilities are fantastic and the detailed 
trace/debug/display commands make it easy.’ — 
The C Journal, 5/85 


Run-time checking stops your program 
as soon as errors occur, when bugs are 
easiest to understand and fix. 
- pointer references checked for 
reasonableness; 
- array indexes checked within 
declared bounds. 


Not only does Jnstant-C help you quickly 
change, test, check and debug your code, 
but it runs your program faster than any 
other C interpreter. Fifty to 500 times 
faster! Fast enough for rea/ programs, 
even fast enough for real-time programs. 


“It is much faster than any of the other products 
mentioned and was the only one able to 
complete the standard SIEVE in a reasonable 
time. Clearly, this high speed allows much more 
complex problems to be attacked with Instant-C 
than with any of the other products 
discussed." — Computer Language, 2/86 


Immediate feedback and more than 400 
diagnostics makes Instant-C great for 
learning C. Full K&R and the ability to 
link compiled object code and libraries 
(Lattice and Microsoft) makes Jnstant-C 
compatible with your existing programs. 


“When you get right down to it. I don't think 
there's a better way you could learn C’-— 
Programmer's Journal, 3/85 

“Clearly, Instant-C is the performance 
champion.’—PC Tech Journal, 5/86 


The bottom line for your business is in- 

creased productivity. The result for you is 

a job well done, and quickly. 
“We sincerely feel that Instant-C can have a 
major positive impact on programmer 
productivity” — Computer Language, 2/85 
“Instant-C by Rational Systems is a C 
programmer's dream.” —Micro/Systems Journal, 
3/86 


Version 2 is available for MS-DOS and 
PC-DOS, and comes with a full 31 day 
money back guarantee. /nsiant-C is only 
$495. Order today! Call or write for full 
information. 


Rational 0.80480 


Natick, MA 01760 
Systems, Inc. 17) 653-6194 
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10 important Reasons 
C Programmers Use 
ur File Manager 


1. It’s written in C. 

Clearly the growing language of 
choice for applications that are fast, 
portable and efficient. All of 
db_VISTA’s source code is written in C. 


2. It's fast — almost 3 times faster 
than a leading competitor. 

Fast access that comes from the 

unique combination of the B-tree 
indexing method and the “network” or 
direct “set” relationships between 
records. A winning combination for 
fast performance. 


3. It’s flexible. 

Because of db__VISTA’s combination 
of access methods, you can program 
to your application needs with ultimate 
design flexibility. Use db__VISTA as an 
ISAM file manager or to design 
database applications. You decide 
how to optimize run-time 
performance. No other tool gives you 
this flexibility without sacrificing 
performance. 

db__VISTA is also well behaved to 
work with most any other C libraries! 


4. It’s portable. 

db_VISTA operates on most popular 
computers and operating systems like 
UNIX, MS-DOS and VMS. You can 
write applications for micros, minis, or 
even mainframes. 


5. Complete Source Code 
available. 

We make our entire C Source Code 
available so you can optimize 
performance or port to new 
environments yourself. 


6. It uses space efficiently. 

db_ VISTA lets you precisely define 
relationships to minimize redundant 
data. Itis non-RAM resident; only 
those functions necessary for opera- 
tion become part of the run-time 
program. 


7. Royalty free run-time. 

Whether you’re developing applications 
for yourself or for thousands, you pay 
for db__ VISTA or db__QUERY only 
once. If you currently pay royalties to 
someone else for your hard work, isn’t 
it time you switched to royalty-free 
db_VISTA? 


db_VISTA’ 


Features 

¢ Multi-user support allows flexibility to run on 
local area networks 

¢ File structure is based on the B-tree indexing 
method 

¢ Transaction processing assures multi-user 
consistency 

¢ File locking support provides read and write 
locks 

¢SQL-based db_ QUERY is linkable 

¢File transfer utilities included for ASCII, 
dBASE optional 

¢ Royalty-free run-time distribution 

¢ Source Code available 

¢ Data Definition Language for specifying the 
content and organization of your files 

¢ Interactive database access utility 

¢ Database consistency check utility 

File Management Record 
and File Sizes 

«Maximum record length limited only by acces- 
sibleRAM 

Maximum records per fileis 16,777,215 

¢ Maximum file size limited only by available disk 
storage 

¢ Maximum of 256 index and data files 

@ Key length maximum 246 bytes 

¢No limit on number of key fields per record 

@No limit on maximum. number of fields per 
record 

Operating System 
& Compiler Support 

¢Operating systems: MS-DOS, PC-DOS, 
UNIX, XENIX, UNOS, ULTRIX, Microport, 
VMS 

¢C compilers: Lattice, Microsoft, IBM, DeSmet, 
Aztec, Computer Innovations, Turbo C, XENIX 
and UNIX 


™ 


8. SQL-based db_QUERY 
Add our new C-linkable, SQL-based, 
ad hoc query and report-writing 
companion product to providea 
simple relational view of your 

db_ VISTA applications. Without 
compromising speed. 


9. Free tech support. 

60 days of free technical and application 
development support for every Raima 
product. Of course, extended support 
and training classes are also available 
at your place or ours. 
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10. Upward database 
compatibility 

Start out with file managementina 
single-user PC environment—then 
move up toa multi-user LAN ora VAX 
database application with millions of 
records. You'll still be using db__VISTA. 
That’s why so many C programmers 
are choosing db_ VISTA. 


But don't just take our word 
for it. 


“Raima’s customer support and documentation 
are excellent. Source code availability and 
royalty-free run-time is a big plus.” 
Dave Schmitt, President 
Lattice, Inc. 


“db_VISTA has proved to be an all-round high 
performer in terms of fast execution, flexibility and 
portability, and has undoubtedly saved us much 
time and development effort.” 
John Adelus, Hewlett-Packard 
Office Productivity Division 


30-day Money Back Guarantee! 
Try db_ VISTA in your environment 
for 30 days and prove it to yourself. If 
not completely satisfied, return itfora 
full refund. 


Price Schedule 
db_VISTA db_QUERY 
O Single user $ 195 $ 195 
D Single user w/Source $ 495 $ 495 
O Multi-user $ 495 $ 495 
O Multi-user w/Source $ 990 $ 990 
NEW: 
O VAX Multi-user $ 990 $ 990 
0 VAX Multi-user w/Source $1980 $1980 


Order Now. 
Put db_VISTA to work in your 
application program. Ordering is 
easy—simply call toll-free. We'll answer 
your technical questions and get you 
started. Call today. 


Call Toll-Free Today! 
1 (800) db-RAIMA 
(800/327-2462) or 

206/828-4636 ' 


RAIMA" 


CORPORATION 


3055 - 112th NE, Bellevue, WA 98004 USA 
(206) 828-4636 Telex: 6503018237 MCI UW 
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ESIGNING WITH DATA BASES 


DBMS-driven 
ate application de- 
sign begins with 


data modeling. When the data to be ma- 
nipulated by the intended system is un- 
derstood and its connections to higher 
level entities have been identified, the 
second phase of development—applica- 
tion prototyping or more classical de- 
sign—can begin. Data base management 
systems provide tools to implement data 
structures that reflect the data model 
flexibly. Application development support 
may be present in one of several ways: 


1. As functions, external calls, precom- 
pilers, or other interfaces between the 
DBMS and host-resident, procedural ap- 
plications languages (either third or 
fourth generation). 

2. As connections to third-party, non- 
procedural report, query, screen, or code- 
generation systems. 

3. As built-in fourth generation proce- 
dural and/or nonprocedural applications 
languages. This third mode is the most 
common in micro-based DBMS 
products. 


Eventually we shall examine the overall 
integration of services provided by popu- 
lar DBMS packages and how this inte- 
gration impinges on design issues. First 
though, we shall spend several months 
comparing DBMS components, begin- 
ning with their directory and dictionary 
services, the subject of this month’s 
column. 


ne of the things 
x that makes a 
data base man- 


agement system so useful is a capacity to 
insulate the user or programmer from 
the nuances and restrictions of the un- 
derlying file system. To achieve this, a 
DBMS often embodies its own internal 
utilities to report on logical files, screens, 
programs, or reports available to the sys- 
tem. This process is the function of the 
system directory, and its output does not 
usually resemble an operating system di- 
rectory listing over the DBMS’s file 
space. 


Directory and dictionary components 


By Matthew Rapaport 


Some powerful DBMS products do not 
need special directory utilities, except to 
allow the user to access the underlying 
OS diréctory from within the DBMS en- 
vironment. The entire dBase family and 
DataFlex are examples. These products 
do not need special directory software 
because data base files, screens, reports, 
and other programs are mapped one-to- 
one into ordinary operating system files. 
dBase III does have a utility that allows 
one to collect file names that belong to 
one application area in one catalog. By 
setting CATALOG to one of these group 
file names, you can restrict the directory 
to display only files of interest to a par- 
ticular area. 

One of the benefits of a DBMS is its 
ability to overcome the limitations of the 
OS file system (for example, making two 
separate files on two different disk vol- 
umes appear as one table). By contrast, 
dBase and DataFlex live within those OS 
file system restrictions and make file ma- 
nipulation straightforward by having 
powerful data manipulation languages 
built into their fourth generation lan- 
guages. As a consequence, these products 
cannot generate external views that be- 
have exactly as base tables. Even so, this 
hasn’t stopped them from being real pro- 
ductivity boosters in the hands of 
developers. wo 

Contrast these simple directories with 
the Revelation directory. Revelation is a 
descendant of Pick, and is in some ways 
a superset except that it is not inherently 
multitasking. Revelation maintains a 
DOS-based file system that is entirely in- 
dependent of the logical files a developer 
sees when executing a LISTFILES com- 
mand. LISTFILES will display some- 
thing like this: 


VOC 

VERBS 

EMPLOYEE 
EMPLOYEE.HISTORY 
JOB.TABLE 
PERFORMANCE. TABLE 
BP 

RDES 

LAYOUT 


This is a small subset of files that make 
up a personnel system. But the VOC, 
VERBS, BP, and RDES files are always 
a part of the Revelation directory and 
contain the system vocabulary, compiled 
system verbs (only one of several places a 
VOC entry might point), any programs 
in the system, and screens, respectively. 
Note that a Revelation program is a rec- 
ord in the BP file and may be as large as 
34K! 

If you executed the DIR instruction 
from DOS while in the Revelation sub- 
directory, you might see something like 
this: 


ROSO0001.001 ROSO0024.030 
ROSO00022.001 ROSO0027.010 
ROSO0022.010 ROSO0030.010 
ROSO00022.011 ROSO0030.011 

ROSO0024.010 ROSO0030.012 
ROSO0024.020 ROSO0044.001 


ROSO0026.010 ROSO0044.010 


Each of the files listed with the Revela- 
tion LISTFILES is mapped into one or 
more OS files in 64K segments. A single 
logical file could occupy many segments. 
The revelation directory controls all 
types of data in the same way. Thus an 
attribute of EMPLOYEE is maintained 
and manipulated in the same manner as 
is data in the logical file that contains 
screens, programs, or reports. It is diffi- 
cult to get used to a record being both an 
item in a data file, such as an employee 
with the associated attributes name and 
social security number and, in another 
file, a 24K program that does extensive 
interfile data manipulation of its own! 
Every screen in a system of applications 
is exactly one record in the RDES file, 
and Revelation screens are exceptionally 
powerful. 

A more typical directory system is 
found in many other products, including 
R:Base V, Paradox, Informix, and Unify. 
In these products, the logical files are an 
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internal subdivision of a single large file 
space. Thus in R:Base an application sys- 
tem that contains 10 tables with 250 to- 
tal attributes has three RBS files that 
contain the table data itself, the indexes, 
and the data dictionary, respectively. 
Screens are found in one file, as are re- 
ports. In this case, the OS’s native utili- 
ties are not at all helpful in extracting 
information from the file. Only the 
DBMS’s internal directory system will 
allow you to make sense of what is 
contained. 

To understand the DBMS environment 
in most systems except perhaps dBase, 
you must be prepared to learn and use 
the DBMS’s own directory facilities. 
Thus from any menu in Unify, you can 
type sflist to get a directory of applica- 
tion screens. In Informix or Paradox, Lo- 
tus-like menus allow you to quickly jump 
from one type of directory to another 
(screens, reports, tables, etc.). In these 
products, directories are becoming more 
than just lists of objects in the DBMS 
environment; they are evolving into 
mechanisms for manipulating objects as 
well. One uses the directory not only to 
find and edit a particular screen but also 
to execute it for data entry. 

At the heart of a DBMS is the data 
dictionary which controls the structure of 
the DBMS directory’s internal tables 
and reflects to the developer the power 
we have over the directory. The dictio- 


"Looks like a 
Query language, 
to me." 


Interactive query for testing data and report options 
Simple, English-like, SQL-like sentences 


Records selected by multi-function criteria, with values, 
ranges, strings, wild cards 


Up to 10 nested grouping levels with subtotals 


avg-sum-of-the-squares 
Cross-footing with computed totals 


Combined sort keys up to 512 characters 

Very fast RAM sort, with disk merge for largest files 

Matrix reports sorted across page by one variable, down 
page by others 


Up to 255 memory variables 

Up to 255 database & defined variables 

Conversions of variable types - integer, decimal, money, 
alpha, date 

Trigonometric, date, string, sqr, sqrt, In, exp functions 


Comparisions between successive records 


Introductory Offer: $89.50 prepaid, Visa, MC, COD 


dNPL’/ Reporter 


A Fourth Generation Relational 
Report Writing System for dBase files 

with its own full screen editor 
dNPL is the Non-Programmer’s Language 
for the Business Professional 


Tabular and matrix reports, mailing labels, forms, letters 


Summaries with row and column totals, average, min, max, 


Unlimited math expressions & nested If...Then...Else logic 


Write your first report within minutes 


DATABASE APPLICATIONS, inc. 


400 Wall Street ° Princeton, NJ 08540 » 609-924-2900 
Add $3 shipping, $2 COD, 6% NJ tax — 30 day money back guarantee 


nary is the key to the productivity poten- 
tial of DBMS products. It is not the 
power or elaborateness of any particular 
dictionary that makes this true but its 
presence, even if the dictionary is simple 
and seemingly primitive. This is because 
the dictionary enables application soft- 
ware to process files without having to 
contain-in-code, a reflection of the struc- 
ture of files being used. 

The dictionary contains a description 
of the tables that applications connect 
through to pass data to and from the 
data base. The table is only a logical con- 
struct: it is not found anywhere physical- 
ly except in the schema of the dictionary. 
In other words, the dictionary creates a 
set of logical masks (tables) that look 
like simple flat files to screens or other 
application software. These masks con- 
trol some of the format and sometimes 
some of the data content as well. An ap- 
plication usually must know the structure 
of the tables it is working with, but this 
has nothing to do (in most DBMSs) with 
the structure or number of physical files 
actually storing the data. 

If the dictionary is active, an applica- 
tion need only know the attributes of in- 
terest to it. The dictionary controls data 
access directly, trapping I/O requests, 
assigning them appropriate offsets into 
the current record, etc. More often, the 
dictionary is passive and used in effect as 
a template to generate control informa- 
tion in individual file headers (such as 


"That, too." 


Link up to 8 databases - dBase Il, dBase Ill, ascii files 
Copy, concatenate, type, rename, delete, index, join, 
rebuild database files 


Full screen editor - paging, string search, copy buffer 

Create program files for reports & multi-steps 
reporting procedures 

Display menus; prompt user response 

Send reports to printer, screen or disk files 

Branch, case & repeat statements 

User control of formfeed, curser, mutli-color 
windows, pause 

Execute DOS commands, run other programs, 
from within dNPL 


Up to 255 lines per record 
Up to 255 data items per line 
Multiple reports per page 
Unlimited records per report 
Unlimited report width 


Manuals & primer with hundreds of examples 
Not copy protected 
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dBase, DataFlex), or in THE DATA- 
BASE FILE, where all the physical data 
(from many tables) is stored (R:Base, 
Unify, Informix, and NOMAD2). In this 
case, opening the file in an application 
program, or naming a table, connects the 
software to the pointer/address informa- 
tion in the data file itself. 

Most micro-based products hide the 
passive nature of their dictionaries by 
forcing the system to reconfigure (some- 
times regenerate) the control headers 
whenever a change to the dictionary is 
saved; Informix and Unify are exceptions 
to this rule, giving them more large-sys- 
tem (multiuser) flexibility. In single-user 
systems, a change to the data dictionary 
can reasonably be construed to be a re- 
quest for data reconfiguration. Most sys- 
tems that have evolved from single-user 
status retain this inflexible characteristic. 
By contrast, products that have evolved 
downward from large time-sharing sys- 
tems are able to modify a data dictio- 
nary and then set reconfiguration in 
motion after users have been warned, or 
late at night when they’re not in! 

Some DBMSs access files through a 
dictionary by embedding the structure of 
all files used by an application in its data 
division. DataFlex works like this. Its 
OPEN file statement is in effect, a mac- 
ro that causes the entire structure of the 
file to be written into the program at 
compile time. This approach may have a 
lot to do with DataFlex’s speed, as the 
application gets its pointer offsets from 
itself, without having to obtain such in- 
formation from some file header. The 
penalty is that each time the dictionary 
is updated, every program relying on the 
affected tables (files) must be recompiled 
if any field offsets have been changed, 
for example, every time an attribute is 
added or deleted ahead of one the soft- 
ware is referencing). 

All data dictionaries contain at least 
the name, type, and length of each attri- 
bute in the data base’s tables (files). 
Types almost always include TEXT, and 
NUMERIC, both decimal (float) and in- 
teger. Cincom’s Supra, one of the most 
powerful DBMSs in the mainframe 
world, contains only these two types! Nu- 
meric data is often stored in packed form 
(COBOL COMP-3). Other common 
types include DATE, TIME, MONEY 
or AMOUNT, and LOGICAL, a symbol- 
ic constant that can take only one of two 
values. 


ictionaries may 
* provide other, 
less common ser- 


vices besides types. Revelation, which 
happens to be the only active-dictionary 
DBMS in the microcomputer arena, also 
provides the most extensive dictionary 
services. We will describe these services 


| EVEN MORE POWER 
AND FLEXIBILITY 


BRIEF 2.0 


Users and industry press alike have 
unanimously proclaimed BRIEF as 
the best program editor available 
today. Now, the best gets better, 
with the release of BRIEF 2.0. 

Straight from the box, BRIEF offers 
an exceptional range of features. 
Many users find that BRIEF is the 
only editor they'll ever need, with 
features like real, multi-level Undo, 
flexible windowing and unlimited 
file size. But BRIEF has tremendous 
hidden power in its exclusive macro 
language. With it, you can turn BRIEF 


Sigtton. 


335 Washington St. 
Norwell, MA 02061 
(617) 659-1571 


Requires an IBM PC or compatible with 
at least 192K RAM. 


BRIEF is a trademark of UnderWare, Inc. 
Solution Systems is a trademark of Solution Systems. 


into your own custom editor con- 
taining the commands and features 
you desire. It’s fast and easy. 

Jerry Pournelle, columnist for BYTE 
magazine summed it all up by saying 
BRIEF is, ‘Recommended. If you 
need a general purpose PC program- 
ming editor, look no further.’ His 
point of view has been affirmed by 
rave reviews in C JOURNAL, 
COMPUTER LANGUAGE, DR. 
DOBB'S JOURNAL, DATA BASED 
ADVISOR, INFOWORLD AND 
PC MAGAZINE. 


» command Ir city CO 


Basic Features: 


e Full multi-leve 
e Windows 

« Edit many fl 
e File size limite 
» Automatic [an 


CIRCLE 90 ON READER SERVICE CARD 


; diting 
ee m 


| Undo 


One user stated ‘‘BRIEF is one of 
the few pieces of software that I 
would dare call a masterpiece.’ 
Order BRIEF now and find out why. 
BRIEF 2.0 is just $195. If you already 
own BRIEF, call for upgrade 
information, 

TO ORDER CALL: 1-800-821-2492 
(in MA call 617-659-1571) 


As always, BRIEF comes with a 
30 day money-back satisfaction 
guarantee. 


nhancements: 


g, regular 


basic editin 


and compare them to similar services in 
other products as appropriate. 

In Revelation, every data base table 
has its own dictionary table. This table 
contains records whose keys are the 
names of the data attributes and whose 
attributes (there are 22 possible descrip- 
tor attributes in each dictionary record) 
are the control information for the data 
attribute named in the key. Figure 1 is 
an image of the Revelation dictionary 
control screen (called BUD). It looks 
quite like a data-entry screen, which is 
what it is. Records in a dictionary are 
treated just like records in the data base 
except that with these particular records, 
the system interprets input to, and output 
from, the data base as a whole. 

Entry prompt | refers to the logical 
file name to which this attribute belongs. 
Field 2 is the name of the attribute and 
the primary key to the dictionary record; 
attribute names must be unique within a 
single table. An attribute name can be as 
long as 30 characters, longer than most 
DBMSs, but name size tends to be gen- 
erous by DOS standards (16 to 20 char- 
acters is the rule). 

Prompt 3 allows the designer to create 
attributes that can store more than one 
value, a repeating structure! This capac- 
ity sets Revelation (and Pick) utterly 
apart from other DBMSs. Records and 
their attributes are completely free to 
vary in length from instance to instance 
because each is delimited by special 
characters (ASCII 252 and 253, respec- 
tively) and not by offset pointers. Within 
attributes there may be two other point- 
ers (ASCII 254 and 255) that allow each 
attribute to contain subvalues (and sub- 


THE REVELATION DICTIONARY SCREEN 

BUD BUILD DICTIONARY ITEMS 

01 File Name 

02 Field Name 

03 Single/Multivalued 
_ 04 Field Type (F,S,G) 
_ 05 Field Number 
_ 07 Output Conversion 
_ (MONEY,DATE,TIME) 


Screen Prompt 
olumn Heading 
of Information 


ol 


this s 


Figure 1. . 
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subvalues), which can be automatically 
maintained in proper relation to other 
such multivalued attributes in the record. 
Furthermore, these arrays of values are 
dynamic. Their bounds do not have to be 
specified when the attribute is created. 

This ability to support multiple values 
inside one attribute allows for amazing 
flexibility in design, even though using 
multivalues is in violation of the first rule 
of table normalization: no repeating 
groups! One wants to use such groups ju- 
diciously, but in certain circumstances 
using them is a very natural way to mod- 
el real data. 

For example, in a personnel system, 
each employee has a record describing 
his or her current status, salary, job num- 
ber, hire date, etc. Vacation and sick 
leave activity is transmitted each week 
from a payroll vendor and loaded auto- 
matically into LIFO stacks built from 
multivalued fields (their default form is 
a FIFO queue). At any given time of the 
year, each employee record contains a 
dynamically expanding array describing 
all vacation and sick leave activity, and 
the associated pay period date. To prop- 
erly normalize such a record would re- 
quire that the vacation and sick data be 
collected in another table and linked to 
the employee records through the em- 
ployee number. While this would be 
proper from the viewpoint of relational 
theory, Revelation’s data manager allows 
one to successfully violate the rules for 
the sake of a natural model, or just plain 
convenience. 

Prompt 4 asks whether the field will 
be fill, symbolic, or group. (We shall re- 
turn to symbolic fields next issue.) A fill 
field is one that actually stores data: it is 
filled in by data entry from the keyboard 


06 Which Part of Key 


10 LIST Display Length 


: tevelation Build Dictionary (BUD) screen is like other data eniry screens. Fil- 
in builds a single tuple (record) in a dictionary table. The attri- 
DESCRIBE a data attribute found in a data table. 


or receives output from a program. A 
group field is a concatenation of other 
fields referenced by one name. 

Next comes the field number. In most 
systems the fields are numbered auto- 
matically, and Revelation will do so if 
you do not enter anything here. Number- 
ing fields yourself is not usually very 
valuable except for use with very large 
records (Revelation records can have 
thousands of fields, though this would be 
very uncommon), where blocks of field 
numbers may be set aside for some fu- 
ture purpose. 

Prompt 6, What part of key, allows 
the developer to establish and structure 
the table’s primary key. Keys are very 
important to Revelation, and every rec- 
ord type must have an explicit key that is 
absolutely unique (though it can be com- 
posed of several fields). Multivalued 
fields, however cannot be a part of keys. 

All relational DBMSs rely on some 
means of uniquely identifying each row 
in the data base. This property of a tu- 
ple—that it embodies a known combina- 
tion of attributes to uniquely identify 
it—makes the whole relational model 
work. The existence of an explicit key en- 
sures that new relations can be built as 
necessary and that the data base does not 
contain information hidden in built-in 
pointers or other physical links. 

Some systems ensure key uniqueness 
by assigning a sequential number to a 
hidden attribute (RECNO() returns its 
value in dBase, FILENAME.RECNUM 
in DataFlex), thus allowing the user’s 
own keys to be nonunique. In many 
DBMSs, including dBase, Paradox, Da- 
taFlex, and Informix, the uniqueness of 
keys is controlled by forcing the develop- 
er to index on the key and declare the in- 
dex nonduplicable. By contrast, Unify, 
R:base, and most mainframe systems al- 
low key uniqueness to be specified in the 
dictionary, with or without an index. 
Revelation insists that some unique key 
be named because the system will not 
generate one. We will have more to say 
about keys when we discuss integrity 
issues. 

Attribute 7, Output conversion, is 
Revelation’s version of a data type. The 
(MONEY, TIME, DATE) prompts are 
merely suggestions and will establish ap- 
propriate defaults. A field that is given 
no attribute here defaults to string, and 
in Revelation a string may be of any 
length (64K is the maximum record 
size), so no sizing is required. Numbers 
are also considered strings, and only the 
number of decimals present in the output 
must be specified; for example, MD2, in- 
dicates Magnitude Decimal Two, placing 
commas in appropriate places. Note that 
this mask does not control input, only 
output. If data to be output as decimals 
also comes in with appropriate decimals, 
it would have no output mask. 


Now it's easy to 
design screens in any 
computer language. 


Saywhat?!™ is the newest tool 
for software designers and 
programmers. It’s the fastest 
way to create stunningly 
beautiful screens for programs, 
prototyping, and slide shows. 
Saywhat?! is so intuitive to use 
that even people who have 
never created a screen before 
will feel right at home. Yet it has 
all the performance that 
veteran programmers want. 


Speed! 
Powerful commands 
mean fast screen 
design. Create screens 
quickly and visually in a 
“what you see is what 
you get” environment. 
Then, with one simple 
command in your 
program, your screens 
will all pop up like 
magic. Any program 
you write will run faster 
and look better with 
Saywhat?! screens. 


Features! 
Everything you expect 
in a professional screen 
design tool is right at 
your fingertips, whether 
you use a color or 
monochrome system. 

® Multi-style lines 

® Color and mono- 
chrome drawing 

= Walk-about mode 

® Automatic box 
generation ® Block 
copy ® Rubber 
stamping ® Block paint 


Saywhat?! runs on IBM PC/XT/AT™ and compatibles. 


= Block move ® Block 
erase ® All color 
combinations ® 16 
border colors (CGA) 

= Text entry ® Blinking 
= Extended character 
set ® Undo ® Print 
screen ® Direct access 
to DOS. The endless 
possibilities make 
beautiful screen design 
easy and fun. 


Windows! 
All your-programs, even 
batch files, can have 
windows and instant 
help screens, up to 
three levels deep. Now 
you can give your 
programs that crisp 
“Sidekick"” feel. 


Languages! 
Thanks to our new 
resident utility, instant 
screens are possible 
with any language 
running under PC/MS- 
DOS™, Like dBASE, 
Pascal, BASIC, C, 
Modula-2, FORTRAN, 
and COBOL. Saywhat?! 
is the perfect compan- 
ion for the Clipper, 


WordTech, FoxBase, 
and QuickBASIC com- 
pilers. And screens can 
be modified without 
recompiling your code. 
Say what?! even writes 
clear, concise data entry 
code for dBASE, Turbo 
Pascal and BASIC. Slide 
shows and program 
prototypes can be 
arranged with as little as 
a simple batch file. 


Value! 


Now comes the best 
part—a sensible, even 


incredible, price. $49.95. 


That includes a 68-page . 
bound manual, a quick 
reference guide, sample 
screens, eleven utilities, 
and technical support. 
Not copy-protected. No 
licensing fees. 


Just call the toll-free 
number to order 
Saywhat?! today. 


When it comes to 
guaranteed, lightning- 
fast, first class screens, 
you re no longer on 
foreign ground. 


Saywhat?! is a trademark of The Research Group. Sidekick and Turbo Pascal ate trademarks of Borland Intemational, 


Inc. IBM PC/XT/AT and PC-DOS are trademarks of International Business Machines, Inc. MS-DOS is a trademark of Microsoft Corp. dBASE is a registered trademark of 
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AshtonTate, Inc. 


oF 


sage 


(+$5 shipping and handling) 


800-HOT-WARE 
(800-468-9273) 


In California: 
800-231-7849 


In Canada: 
800-663-9361 


International: 
415-571-5019 


The Research Group 

88 South Linden Ave. 
South San Francisco 
CA 94080 


© 1987 The Research Group 


MULTITASKING 


Introducing 
MultiDos Pius 


The new multitasking software 
for the IBM-PC. 


Ideal for developing applications 
in process control, data acquisi- 
tion, communications, and other 
areas. Check these features which 
make MultiDos Pius an unbeat- 
able value. 


Run up to 32 programs concur- 
rently. 

Your software continues to run 
under DOS. No need to learn a 
new operating system. 

Use the compilers you already 
have. Supports software written in 
any language. 

Operator commands to load/run 
programs, change priority, check 
program status, abort/suspend/ 
resume programs. 

Programmatic interface via INT 15H 
for the following. 


* Intertask message communica- 
tion. Send/receive/check mes- 
sage present on 64 message 
queues. 

Task control by means of 
semaphores. Get/release/check 
semaphores. 

Change priority-128 priority 
levels. 

Suspend task for specified 
interval. 

Spawn and terminate external 
and internal tasks. 
Disable/enable multitasking. 
and more! 

Independent foreground / 

background displays. 

Access to DOS while applications 

are running. 


Hardware/Software Requirements 


IBM PC/XT/AT or true clone. Mono- 
chrome/CGA display adaptors or 
equivalent cards only. Enough memory 
to hold MultiDes Pius (48 KB) and 
all your application programs. Also 
may need 4 or 16 KB memory for 
“hidden screens”’ for each active task. 
MS-DOS (or PC-DOS) 2.0 or later 


operating system. 
49.95 


Outside USA add $5.00 shipping and handling. 


ONLY 


Visa and Mastercard orders call toll- 
free: 1-800-367-6707. In Mass call 
617-651-0091, or send check or money 
order to: 


NANOSOFT 


13 Westfield Rd, Natick, MA 01760 


MA orders add 5% sales tax. Write for 
source code and quantity price. 
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DATE can take many forms, though it 
defaults to the standard English 
mm/dd/yy. Other options include a four- 
digit year and the form dd monthname 
VYYY. 

NOMAD2 is the most versatile with 
respect to date conversion. Its allowable 
types fill almost an entire page in the 
user manual. Unify has similar flexibility 
with dates, on an ad-hoc session-by-ses- 
sion basis. Any given user can ask for 
dates in different formats from session to 
session. In Revelation, as in NOMAD, 
date formatting is controlled at the dic- 
tionary and not the user level, although 
users can define synonyms that convert 
dates to another form. 

Most DBMS designers wisely choose 
to automatically convert dates internally 
to Julian form. This facilitates not only 
conversion to different forms but allows 
straightforward date arithmetic. A pro- 
grammer can subtract one date field 
from another and expect to obtain a 
number or add a number to a date and 
get another date without knowing the 
format of any particular date. 

Other products have more elaborate, 
but ultimately less flexible, typing strate- 
gies. Besides the common types already 
mentioned, there are also single- and 
double-precision, integer, note (a valu- 
able type that allows for at least one 
varying length field in a record for text 
retrieval purposes), real, and short inte- 
ger types. Informix has a serial type that 
lets the OS do some housekeeping and 
increments that field in each subsequent 
record starting with a specifiable offset 
(a primitive blind key generator). 

Attribute 9 controls output justifica- 
tion if the field happens to be shorter 
than its number 10 attribute, list display 
length. Fields (numeric or string) can be 
of any length, but here a normal output 
default can be specified for reporting 
purposes. 

Most large environment DBMSs (and 
those that have evolved from them) allow 
default value, and input edit masking at 
the dictionary level. By contrast, most of 
the systems that evolved on micros rely 
on edit masking in the input screens, and 
format specifications in programs to en- 
sure data integrity. 

Some dictionaries can ensure that any 
field, not just the key, is never null. Cur- 
iously, this seemingly simple but valuable 
feature is absent in the Revelation dictio- 
nary edit mask, which is otherwise quite 
flexible, as an attribute can have many 
masks. For example, 241 N-4N is a mask 
for an old-style phone number like MU7- 
1234, while a series of masks like MPM, 
MP/M, CPM, CP/M, and DOS would 
allow only those and not other values. 
Edit masking, edit verification, and dic- 
tionary control over foreign keys (keys to 
other tables) impinge upon a wider con- 
cern for data integrity. This subject de- 
serves a column of its own, and we will 


postpone a detailed discussion of it until 
the next issue. 


: he next two Rev- 
* elation dictionary 
attributes are de- 


fault displays for screen input prompts 
and columnar report headings respective- 
ly. Source of information and Description 
are both intended for descriptive infor- 
mation. Either can be free-form and of 
any length. 

While simple in itself, the presence of 
this information in the data dictionary is 
very helpful in the process of both design 
and testing, and in subsequent enhance- 
ment efforts. Most DBMSs on the mar- 
ket (including mainframe systems) do 
not have dictionaries that carry English 
descriptions of each attribute. Since the 
Revelation dictionary is treated like any 
other data base entity, the description 
fields (or any fields) can be listed on a 
report. Other products that provide for 
English descriptions of attributes do so 
as comments following and between lines 
of schema description (NOMAD2, Infor- 
mix). Listing 1 is part of a NOMAD2 
schema illustrating security, data mask- 
ing, edit integrity controls, and defined 
fields. 

Next issue we’ll discuss one final attri- 
bute type, the computed, symbolic, or 
defined type. And we’ll cover aspects of 
data integrity. 

The capabilities and flexibility of the 


data dictionary have a great impact on a~—~ 


product’s overall development flexibility, 
especially as this involves complex data 
types, security, and integrity issues. 
Sometimes, despite an otherwise primi- 
tive and inflexible dictionary, its posses- 
sion of one particular feature may be the 
reason the product is chosen. 

In general, a high degree of dictionary 
control over data is good. Commonly, a 
specific application may require capabili- 
ties not conveniently provided by prod- 
ucts with otherwise powerful dictionaries, 
for example, active dictionary-based 
DBMSs are generally slower than their 
passive counterparts. Performance is po- 
tentially compromised with each aspect 
of data brought under dictionary control, 
even in passive systems. By contrast, 
such control enhances data security and, 
potentially, integrity. We shall take up 
these themes again in the next issue. Fj 


A partial master table fram a NOMAD2 schema 


MASTER CLAIM TYPE=BTREE ACCESS=(READONLY) INSERT=KEYED(OFFICE NO,A, 


CLAIM NO,A,CLAIM REC DTE,A); 
UPROC UCLPROC; 


OFFICE NO AS A3 ALIAS=OF HEADING='OFFICE:NUMBER' ; 

CLAIM NO AS AG ALIAS=CLNO HEADING='CLAIM:NUMBER'; 

CLAIM REC DTE AS DATE'MON DD, YYYY' ALIAS=CRD HEADING= 
‘CLAIM: RECEIVED: DATE' ; 

LOSS DTE AS DATE'MON DD, YYYY' HEADING="DATE:OF:LOSS'; 

INSURED NAME AS A3Q HEADING='INSURED:NAME' ; 

BIRTH DIE AS DATE'MM/DD/YY' HEADING='DATE:OF:BIRTH' ; 

ADJUSTER ID AS A3 ALIAS=ADJ HEADING='"ADJUSTER: ID' ; 


ADJUSTER NAME AS EXTRACT ‘NAME FROM ADJUSTERS USING ADJ' 
HEADING="ADJUSTER NAME"; 


CLAIM STATUS AS A2 ALIAS=CS HEADING='"CLAIM: STATUS’ ; 


STATUS DESCRIPTION AS EXTRACT "DESCRIPTION FROM STATUS TABLE 
USING CS' ALIAS=STAT DES HEADING= 
"STATUS DESCRIPTION’; 


POLICY PREFIX AS A3 ALIAS=PP HEADING='POLICY:PREFIX' ; 
POLICY NUMBER AS AS8 ALIAS=PN HEADING='POLICY:NUMBER' ; 
CERTIF PREFIX AS A3 ALIAS=CP HEADING='CERTIFICATE: PREFIX’ ; 
CERTIF NUMBER AS A8 ALIAS=CN HEADING='CERTIFICATE:NUMBER' ; 
CNAME AS A3@ HEADING='CLAIM:DECEASE:NAME"' ; 
PAYMENT DTE AS DATE'MON DD,YYYY' HEADING='PAYMENT:DATE' ; 
PAYMENT AMT AS $99,999,999.99 INT=P15.2 HEADING='PAYMENT:AMOUNT' ; 
NUM BENEFS AS 99 INT=14 HEADING='NUMBER:OF: BENEFICIARIES’ ; 
INS DAILY AMT AS $999,999.99 INT=P15.2 ALIAS=IAMT HEADING= 
‘ INSURE: AMOUNT" ; 
DEP DAILY AMT AS $999,999.99 INT=P15.2 ALIAS=DAMT HEADING= 
"DEPENT : AMOUNT" ; 
RESERV_AMT AS $99,999,999.99 INT=P15.2 HEADING= 
" RESERVE: AMOUNT: PAID" ; 


RESERV REMAINING AS $999,999.99 INT=P1@.2 HEADING='AMOUNT 
OF RESERVE REMAINING' 
EXPR=RESERV_AMT - PAYMENT AMOUNT; 


TRAN ACT(12) AS A2 INDEX AS FORMAT'99' HEADING='CPR:TRAN:ACT' ; 
TRAN DET(12) AS A2 INDEX AS FORMAT'99' HEADING="CPR:TRAN:DET' ; 
TRAN ACTDTE(12) AS DATE'YY/MM/DD' INDEX AS FORMAT'99' HEADING= 
‘CPR TRAN:ACT DATE'; 
‘DATE:OF :LETTER' ; 
REPLY DTE(12) AS DATE'MON DD,YYYY‘-~INDEX AS FORMAT'99" HEADING= 
"DATE:OF:REPLY' ; © 


UCLPROC &USERID AMONG(‘LAMAA', 'LAMAB', 'LSP3JSL', 'LSMIMIR* ); 


NAME INDEX !ON CLAIM! ACTIVE ALWAYS TYPE=BTREE ACCESS=(READONLY) 
INSERT=KEYED(BIRTH_DTE, A, OKNAV, 
OFFICE NO,A,CLAIM NO,A,CLAIM REC DTE,A); 


A NOMAD2 schema may have many master tables, of which this is 


- Only one. 
_ 3 that is present at the end of the schema at line 51. This 


Note the declaration of an Update PROC (UPROC) on line 


_ procedure lets only specified ID's UPDATE the master. Note 
_ defined fields on lines 14, 19, 38, and array delarations (in 
violation of pure relational form) on lines 42, 43, 44, and 47. 
NOMAD2 arrays are not open ended as they are in Revelation. Note e 


also the various date types. 
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C BRICKLIN RUN 


Data Entry « Menus ¢ Windows « Prototyping ¢ Database ¢- Toolkit 


= scape 


i Total Screen Control/Easy to Use 


C-scape is a combination screen generator and library of 
screen I/O functions. Written for C programmers, C-scape 
brings a proven approach to the need for an easy-to-learn 
and use, but truly powerful and flexible screen manage- 
ment tool. 

C-scape’s kernel is your most powerful ally. Without re- 
quiring parameters you'll never use, it allows you to create 
tailored functions with ease and simplicity. Each key is in- 
dividually definable. If you know printf(), you can use 
C-scape. C-scape’s kernel provides a veritable screen 
design and construction toolkit to rewrite our functions or 
to write your own. 


@ Most Powerful Prototyping Available 


C-scape offers a unique approach to prototyping your soft- 
ware. You may use Dan Bricklin’s Demo Program to 
create, edit, and view your screens (you can even capture 
existing screens from other programs), and then use 
C-scapes’s demo2c utility to convert each screen to code. 


You can design each screen with attributes such as colors, 
menu selections, data entry fields (including type, valida- 
tion, and field naming), masking, and text, and then 
automatically convert the entire screen to code. 


@ Powerful Function Library as 
Use C-scape’s functions for Lotus-like, pull-down, or your 
own menu designs, automatic scrolling, pop-up windows 
(number limited only by RAM), logical colors, help, time 
‘and date, yes/no, tickertape fields, secure and protected 
fields, and many others, to turn your demo into a fully 
functioning and complete program in a fraction of the time 
spent coding screens from scratch. 

C-scape’s extensive library includes just about all the data 
entry and display functions you'll ever need, including 
money functions, fully definable borders, and orthogonal 
field movement (get the latest list by calling for more infor- 
mation). And modifying our functions or writing your own 
is easy. C-scape adjusts automatically for CGA, EGA, 
monochrome, and the Hercules Graphics Card Plus in 
RamFont mode, and optionally writes directly to video 
memory, so it’s flexible and fast. 


Oakland Group, Inc.@2 


675 Massachusetts Avenue, Cambridge, MA 02139-3309 


@ Bridges to Power 


C-scape includes examples of how to bridge to other 
powerful tools such as c-tree and db__VISTA. You'll be in- 
tegrating demos to dictionaries to file handlers and 
database managers in no time. You can even use C-scape 
to provide the screen design for Al applications, using 
packages that support calls to C. 


i Clean, Complete Documentation 
C-scape’s documentation is a clear example of how to write 
for programmers in a hurry. A short introduction uses helpful 
examples to explain the C-scape design. Each function is 
documented separately. An index makes reference easy, and 
a quick-reference card provides a synopsis of each function. 


@ Source Code Included/Portable/No 
Royalties/No Runtime License 


Providing source code at no additional cost gives you the 
freedom to modify existing functions without raising cost as 
a barrier. The source code includes all the low level 
routines you might need to port C-scape to an unsupported 
machine or compiler. Speaking of barriers, you pay no 
royalties or runtime license fees, either. 


HE Toll Free Support and Bulletin Board 


To make your job even easier, we provide technical sup- 
port (toll free), and access to our 24-hour Bulletin Board. 


@ Easy Prices/Risk-Free Terms 


Try C-scape for 30 days. If you are not satisfied, return it 
for a refund. When you register, we send you source code. 
Order C-scape today, or call toll free for more information. 
See why some very major companies are standardizing on 
C-scape. 

C-scape (Lattice/Microsoft/others) 

C-scape with Dan Bricklin’s Demo Program 
C-scape with DB Demo and db__VISTA (RAIMA) 


Please add $3 for first class shipping; Massachusetts orders 


add 5% sales tax. 
Coren] CALL NOW! 
800-233-3733 


617-491-7311 
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3 O@B@O® PRODUCT BINGO ®BOLOC 


By Bill Burch 


Each month Product Bingo features the latest in new 
software and hardware products of interest to 
COMPUTER LANGUAGE readers. Send new product 
information to Regina Starr Ridley, Editor, COMPUTER 
LANGUAGE, 500 Howard St., San Francisco, Calif. 
94105. 


Between machines 
The UniWare cross compilers for the Motorola 680x0 
family now support the 68881 floating-point coprocessor. 
Available for PCs and UNIX and XENIX systems, the cross 
compilers are marketed by Software Development 
Systems. 

Software Development Systems, 3110 Woodcreek Dr., 
Downers Grove, Ill. 60515, (312) 971-8170 
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Alice ar Blaise 


ALICE: The Personal Pascal from Looking Glass Software 
is now available for the Atari ST. ALICE offers an interac- 
tive programming environment with over 700 on-line help 
screens for $79.95. 

Looking Glass Software Limited, 124 King St. N., Wa- 
terloo, Ontario N2J 2X8, (519) 884-7473 
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Nirvana 
Nirvonics has assembled four different sets of software 
tools: TOOL BOX 1, TOOL BOX 2, SYSMAKE, and 
CPMUT. All support multiple arguments, I/O redirection, 
and wildcard expansion. 

Nirvonics Inc., P.O. Box 5062, Plainfield, N.J. 07061, 
(201) 561-2155 
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Turbo shell 
Berkshire Software’s TURBO SHELL is a menu-driven ex- 
pert system development environment written entirely in 
Borland International’s Turbo PROLOG and sells for $69. 

Berkshire Software Company, 72-61 113th St., Ste. 5K, 
Forest Hills, N.Y. 11375, (718) 263-1221 
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Fascinating FORTRAN 
Hallock Systems has released a FORTRAN language en- 
gine package. Pro68/FLE features Absoft’s FORTRAN-77 
compiler and support software running under PC-DOS on 
Hallock System’s Pro68 accelerator card. $995 to $4,495. 

Hallock Systems Co. Inc., 271 N. Main St., Herkimer, 
N.Y. 13350, (315) 866-7125 
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Fascinating FORTRAN revisited 


The Numerical Algorithms Group now offers 172 selected 
routines from its extensive FORTRAN library. The FOR- 
TRAN Workstation Library provides frequently used rou- 
tines for engineers and programmers with licenses starting 
at $1,296 per workstation. 

Numerical Algorithms Group Inc., 1101 31st St., Ste. 
100, Downers Grove, Ill. 60515, (312) 971-2337 
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Spaghetti 
If you’re looking to translate your BASIC program library 
to C, Gotoless Conversion’s BAS—C can transform your 
spaghetti code to structured code. 
Gotoless Conversion, P.O. Box 50068, Denton, Texas 
76206, (214) 221-0383 
CIRCLE 136 ON READER SERVICE CARD 


Code-intensive quarterly 
The DeSmet Gazette is a code-intensive quarterly for us- 
ers of DeSmet C on MS-DOS systems; complimentary 
copies available on request. 
Pacific Data Works, 1341 Ocean Ave. #257, Santa 
Monica, Calif. 90401, (213) 390-4854 
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Think small 


A new version of Small C, a subset of the C that’s porta- 


_ ble to full-featured C compilers, is available from Novix 
‘sfor use with its NC4016 16-bit microprocessor. 


Novix Inc., 19925 Stevens Creek Blvd., Ste. 280, Cu- 
pertino, Calif. 95014, (408) 255-2750 
CIRCLE 138 ON READER SERVICE CARD 


Total Fox 


Put your dBASE Ill PLUS applications into high gear with 
Fox Software’s FoxBASE+, a source-compatible compiler 
for MS-DOS, UNIX, and XENIX machines. For MS-DOS: 
single user $395, multiuser $595. 
Fox Software, 27475 Holiday Ln., Perrysburg, Ohio 
43551, (419) 874-0162 
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Report writer uses 4GL 
Database Applications announces a new report writing 
system, dNPL/Reporter, to be used with dBASE II and 
dBASE Ill data bases. dNPL/Reporter, which uses a fourth 
generation language, costs $89.50. 

Database Applications Inc., 400 Wall Street, Princeton, 
N.J. 08540, (609) 924-2900 
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Pascal Compilers 


Ackerman Sieve 


Marshal Pascal 
IBM Pascal 
Turbo Pascal 
Oregon Pascal-2 
Microsoft C 4.0 
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Unparalleled Speed and Power 


Marshal Pascal™ is the most highly code-optimized Pascal 
compiler for PCs. Period. In fact, Marshal Pascal produces 
code so fast and compact that even the most efficient C 
compilers fall behind in performance. Also, Marshal Pascal is 


an ISO implementation, thus offering portability to other com-.... 


puter environments. You may address as much memory as 
your operating system allows and a variety of memory models 
are supported. Among the useful extensions included are: 
separate compilation of modules (both Modula-2 and Pascal 
forms), structured constants and structured function values, 
variable-length string types and procedural parameters. 


Turbo Pascal® Translator/Optimizer 


Our translator/optimizer shrinks Turbo Pascal software 
enormously. You can watch your present Turbo programs run 
in a fraction of their former time and code space! 


8087-80287 Support 


Marshal Pascal supports the Intel 8087-80287® math pro- 
cessors inline. If you don’t have the math chip, then ’87-287 
code simulation is a provided option. 


Marshal Language Systems 


1136 Saranap Ave., Ste. P, POB 2010, Walnut Creek, CA 94595 
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Microsoft Linkability 


Marshal Pascal’s true relocatable linker allows you access 
to the Microsoft family of languages and assemblers. A flexi- 
ble object code librarian and powerful overlay capabilities are 
also included. 


Powerful Compile Options 


Marshal Pascal gives you a number of compile options, 
including an optimization by-pass for speedier compiles, /O 
“fine-tuning”, constant folds and a syntax evaluator just to 
name a few. A wealth of compile-time checks permits you to 
find the more subtle logic errors, reducing debugging time 
enormously. 


Efficient Large Heap Model for AI Applications 


Marshal Pascal gives users efficient dynamic allocation for 
symbolic processing in AI applications. Marshal Pascal also 
allows functions to return arbitrary structured types. This can 
be used to combine the efficiency of Pascal with the powerful 
functional programming style enjoyed by such languages as 
LISP. . 


Code Size 


The Price? $189, includes everything. 


Supports PC-DOS®, MS-DOS®, CP/M-86®, Concurrent DOS®, and soon Xenix 286/386*! 


To order your copy of Marshal Pascal, call: (800) 826-2222 
In California: (415) 947-1000 


Marshal Pascal is a TM of Marshal Language Systems. Pascal MT + , CP/M-86 and Concurrent DOS are ® of Digital Research, Inc. 
IBM Pascal, PC-DOS are ® of IBM Corp. Turbo Pascal is a ® of Borland International, Inc. Microsoft TM, Microsoft C, MS-DOS and 
Xenix are ® of Microsoft Corp. Mystic Pascal is a ® of Mystic Canyon Software. Intel 8087/80287 is a TM of Intel Corp. UCSD Pascal 
is a TM of Pecan Software Systems. Utah Pascal is a TM of Ellis Computing, Inc. Pascal-2 is a TM of Oregon Software. 
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owadays, it’s 
vendor who 


doesn’t claim that their data base man- 
agement system (DBMS) or program- 
ming language is fourth generation. It’s 
even harder to find two industry experts 
who can agree on a definition of fourth 
generation languages. 

In choosing products for this wrap-up, 
one of our main criteria for a fourth gen- 
eration language was nonprocedurality. 
Studies in data processing over the last 
decade have shown that procedural pro- 
gramming is difficult to conceptualize, 
susceptible to a high number of errors, 
and extremely hard to debug or change. 
The new generation of data base systems 
claims higher productivity, much of 
which can be attributed to a nonproce- 
dural approach. 

Of the languages that do claim non- 
procedurality, close inspection reveals 
that some don’t qualify. Many times a 
language will reduce coding tremendous- 
ly, but after getting to know the system 
you'll find there is a hidden cost in re- 
duced functionality. The so-called fourth 
generation language can’t handle many 
tasks, forcing many developers to resort 
to a third generation programming 
language. 

This problem brings us to a second cri- 
terion: the language or DBMS should 
process data as sets to minimize proce- 
dural, record-at-a-time processing. Set 
processing is based in relational algebra 
and first-order predicate logic. Lan- 
guages such as Structured Query Lan- 
guage (SQL) or its equivalent are 
relationally complete and therefore can 
completely manage data as sets. 

Often, languages that claim to be rela- 
tional are meager subsets of a relational 
language and have only limited useful- 
ness. During the wrap-up we found that 
some packages are to a certain extent 
nonprocedural and capable of set pro- 
cessing. But because the languages do 
not fully support all relational opera- 
tions, the developer is at times forced 
into procedural coding. This is unfortu- 


Fourth generation language data bases > 
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By Richard Finkelstein, William Patterson, and Kasu Sista 


nate since all the packages reviewed are 
of very high caliber and have much to of- 
fer their target market. With a complete 
language, the products would be that 
much better and even more competitive 
with their procedural counterparts. 

One other feature that we looked for 
in a fourth generation language was an 
integrated development environment for 
system designers and programmers. This 
environment should include a forms de- 
sign facility, report writer, and, of course, 
a nonprocedural language. We also took 
note of end-user tools since the trend is 
to off-load ordinary work to the end user, 
freeing up skilled designers and program- 
mers to attack more complex problems. 

A typical forms development environ- 
ment may consist of a screen painter, 
menu generator, debugging aids, and a 
link to the system language. Some prod- 
ucts have been implemented without lan- 
guages per se. Instead, they treat all 
aspects of the application as objects and 
manipulate these objects with built-in 
system functions, removing any need for 
a language. This approach is valid as 
long as it supports all equivalent lan- 
guage functions. 

We found that the best type of forms 
systems had the package doing most of 
the work while the developer had only to 
specify what was to be done. Examples 
of this would be automatic scrolling, cur- 
soring, help messages, and input 
validation. 

In assessing report writers, we looked 
for the ability to handle both simple and 
complex reports and any available inter- 
active aids. Admittedly, you can use the 
old tried-and-true method of laying out a 
report on paper and then transcribing the 
report column positions into the report 
writer language. But for ease of use, in- 
teractive report writing can’t be beat. 

There are many other aspects of a sys- 
tem to look at. Without question, the 
ability to handle data bases without pro- 
grammer intervention is a tremendous 
boon to productivity. A system that sup- 
ports transaction back-out and automatic 
record locking, system recovery, and se- 
curity relieves the programmer of an un- 
necessary burden. These features are 
really data base management functions 
and not strictly part of a fourth genera- 
tion language, but since the definition of 


a fourth generation language is murky 
anyway, we tried to point them out when 
they were present. 

Tables 1-5 (pp. 118-122) show many 
of the features we used for comparison 
of these products. 

As for the language itself, it must be 
robust and able to handle complex as 
well as simple problems. In fact, the best 
type of language can handle the complex 
problem as easily as it handles the simple 
problem. With the new fourth generation 
languages, the programmer is shielded 
from the physical structure of the data. 
Usually this feature is called an optimiz- 
er and is part of the language. All SQL- 
based products have an optimizer since it 
is integral to the language. 

The optimizer works to select the best 
path to retrieve data. For instance, if you 
have an index on the field EMPLOYEE 
—NAME and wish to find all employees 
with the name “Smith,” the optimizer 
will automatically go out and retrieve the 
information from the tables using the in- 
dex. There is no reference to an index in 
the language itself. In fact, there is no 
way to directly refer to an index in the 
SQL language. There may often be 
times when all the information needed to 
satisfy a query is contained in the index 
itself; in such cases the optimizer will use 
only the index and never access the base 
tables directly. 

To support this type of optimization, 
the system must monitor itself. Usually 
an integrated system catalog will keep 
track of all available indexes. The really 
good systems will even keep statistical in- 
formation about the tables, such as how 
many rows are in a table and the number 
of unique values in a particular field. 

With this type of language, the pro- 
grammer no longer has to think about 
access logic and merely states what data 
should be retrieved. Also, since the opti- 
mizer works automatically, it can react 
to the changing conditions of the table 
and begin using indexes when a table 
gets to a critical size. If a designer finds 
that the system has grown beyond the 
original specifications, he or she can sim- 
ply build a new index and the programs 
will automatically begin using the index- 
es without any need to change a line of 
code. 
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Read what they’re saying about this 
popular program for prototyping and 
demo-making: 


“A winner right out of the start- 
ing gate. After you use DEMO 
once, you’ll wonder how you got 
along without it.”’ 

—PC Magazine 


‘Everybody who writes soft- 
ware, either commercially or for 
in-house applications, should 
immediately order a copy. Period. 
No exceptions.” 

—Soft: letter 


Product of the Month 
—PC Tech Journal 


Thousands of developers and most 

of the largest and best known software 
companies are using this program. 
You can, too. Act now! 


The perfect companion to the Demo 
Program. The Tutorial helps you learn 
the ins and outs of its basic and ad- 
vanced features. Complete with a 96 
page manual containing step-by-step 
instructions, diskette, and function 
key template. 


Use 800-number for orders only. 

Questions, special shipping, etc., call 617-332-2240. 
No Purchase Orders. Massachusetts residents add 5% 
sales tax. Outside of the U.S.A., add $15.00. 

Requires 256K IBM PC/Compatible, DOS 2.0 or later. 
Supports Monochrome, Color Graphics, and EGA 
Adapters (text mode only). The Tutorial requires the 
Demo Program. 


SOFTWARE 
GARDEN, INC. 


Dept. L 
P.O. Box 373, Newton Highlands, MA 02161 
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A fourth generation language should 
free a designer from implementation de- 
tails to concentrate on the work to be ac- 
complished. This is very much the 
philosophy behind inference-engine lan- 
guages and AI, a parallelism that sug- 
gests a gradual merging of data base 
technology and AI. To plan for the fu- 
ture, you should choose a fourth genera- 
tion language that can easily blend with 
such emerging technologies as visual im- 
age processing and object-oriented pro- 
gramming. A simple procedural lan- 
guage with an integrated file 
management system will no longer 
suffice. 

When the time came to select the 
products for this wrap-up, we used the 
preceding criteria to choose eight sys- 
tems: Unify Corp.’s ACCELL, Informix 
Software’s Informix, Relational Tech- 
nology’s INGRES, Aker Corp.’s Magic 
PC, Information Builders’ PC/FOCUS, 
Data Language’s PROGRESS, Software 
Merchants Unlimited’s System Imple- 
mentation by Example, and Software 
System Technology’s XDB. 

All of these products deserve attention 
and further individual review on your 
part. No one product fills all market 
niches. These reviews are intended to 
give an overview of the fourth generation 
language environments available. We 
hope you’ll find the package (or pack- 
ages) appropriate to your needs.—R.R.F. 


Unify ACCELL 

ACCELL is a new product from Unify 
Corp., the developers of UNIFY. UN- 
IFY has been a longtime favorite for 
UNIX system programmers and com- 
petes with Informix for top honors. AC- 
CELL is Unify Corp.’s fourth generation 
language offering. Currently it will run 
only under UNIX, making it the sole 
package reviewed that does not have a 
PC version. 

Working through ACCELL, I was im- 
pressed with the:programmer ergonomics 
and quality documentation. The system 
offers a nonprocedural application devel- 
opment environment with the ability to 
exit to third generation languages (C and 
COBOL) if necessary. My one major 
problem with the system and the docu- 
mentation is the language implementa- 
tion. 

Unify Corp. refers to its language as 
SQL. Standard SQL has three compo- 
nents: a data manipulation language 
(DML), data definition language 
(DDL), and data control language. The 
DDL is used to create objects like tables 
and indexes; the DCL manages data base 
security. ACCELL does not implement 
either. 

Standard SQL is a relationally com- 
plete language with more than a SE- 
LECT statement and a WHERE and 
ORDER BY clause. Missing from AC- 
CELL’s DML are nested and correlated 


queries, the UNION and EXIST opera- 
tors, and a host of commands too numer- 
ous to mention. This is certainly not 
SQL and should not be referred to as 
such. UNIFY has a more complete 
DML, but even it lacks the UNION and 
EXISTS operators as well as any DDL 
or DCL. 

Because standard SQL is relationally 
complete, it can handle any type of data 
manipulation problem. An application 
may have to perform complex editing, 
updating, deleting, or retrieval functions, 
which only a full SQL can handle. Since 
ACCELL’s SQL is incomplete, it will be 
unable to handle many operations with 
its limited syntax. A developer then has 
to resort to procedural programming. 
Working with ACCELL, this situation 
happens all too often. I hope the com- 
pany will upgrade its language in future 
releases; a large subset of SQL is already 
available under UNIFY. 

One other point. Many designers do 
not understand the usefulness of embed- 
ding standard SQL’s DDL, as well as the 
DML, in a programming language. By 
embedding the DDL, programmers have 
the option of dynamically creating and 
deleting tables during application execu- 
tion. This option can be handy if data 
must be passed between functions, tem- 
porary arrays built, or a user allowed to 
build temporary tables for ad hoc 
reporting. 

ACCELL does support a SELECT 


command for retrieval, an INSERT for. 


adding data, or an UPDATE for record 
updates. SELECT is used in conjunction 
with SET to assign data base informa- 
tion to variables or forms fields. Though 
these aren’t as powerful as their standard 
SQL counterparts, they do provide some 
degree of set-processing capabilities. 

ACCELL includes a full complement 
of commands for string manipulation, 
data conversion, screen attribute and 
field control, cursoring, and arithmetic 
operations. In this regard, the language 
is very complete and should satisfy most 
application needs. If the ACCELL lan- 
guage is not capable of a particular oper- 
ation, ACCELL permits the application 
to exit to a third generation language, 
perform the needed operation, and then 
return to the ACCELL code. 

The forms development tool is well 
thought-out and could serve as a good 
model for a fourth generation language 
architecture. A screen display consists of 
one or more forms. Usually a form corre- 
sponds to a table, but more than one ta- 
ble can be accessed from a form. 

ACCELL has a very nice screen de- 
sign facility. A developer can enter trim, 
data fields, and any other text informa- 
tion directly on the screen. Fields charac- 
teristics such as field length, help 
messages, data type, help forms, display 
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4 e Use up to 255 windows 
y | e No special window commands; use print f () 
(8 | verything you need to write dramatic e Resize and move windows IAD 
graphics effects into your Eco-C88 C e Custom window titles and borders i 
programs. Some of the features include: } @ Can be used with ANSI device driver Fi 
e © Most of window's code-data lies outside small 5 


Support tor EGA, CGA, and Z100 

Over 100 graphics and support functions, many 
of which are PLOT-10 compatible. 

Many low level support routines reside outside 
your small model code-data area 

Can write dots thru the BIOS (for compatibility) 
or to memory (for speed) 

Graphics function help from CED editor 
available 

World, pixel or turtle color graphics modes 
47 standard fill patterns, 17 line dashing 
patterns, Hershey fonts, plus user defineable 
fill, dash and fonts 

Supports view areas, rotateable fonts, clipping, 
arbitrary fill areas, extensive error checking, 
examples, and user's manual. 

A must for the graphics enthusiast and a 
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*Requires Eco-C88 C Compiler. 


_ 
e 


This windowing library allows you to add pop up 
windows in your C programs quickly and easily. 
Use them for help windows, selection menus, error 
messages, special effects —anywhere you need an 
attention getter. Just some of the features include: 
e CGA, EGA, and monochrome support 
e Slow mode option for "flicker" displays 
| e Control any program that goes through the j 
| BIOS 


ECO-C83s 


COMPILER Ecosoft 


Support Producis 


model limits 
Use any of the IBM text or block characters 
e User's manual and examples 

The Windowing Library requires an IBM PC 
compatible BIOS and the Eco-C88 C compiler. 


ONLY $29.95 


Now you can combine your modules, functions, 
and subroutines into your own library for easy link 
commands. Fully compatible with ANY standard 
OBJ format files (not just Ecosoft’s products). 
With the Ecosoft librarian, you can: 

e Add, delete, and extract from a library 

e Get table of contents or index of a library 

e Combine libraries, control library page size, use 
switches for combinations, process complex 
library requests, use wildcards, and do library 
directives from command files. 

e Complete with user's manual 
A valuable addition for any programmer. 


ONLY $29.95 


Orders only: \ 
1-800-952-0472 \} 
Technical Information: se 
(317) 255-6476 
(i 
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A C compiler with many ANS! enhancements 
at an unbelievably low price. The Eco-C88 C 
compiler has: 

e Prototyping (the new type-checking 

enhancement) 

Enum and void data types 

Structure passing and assignment 

All operators and data types 

A standard library with more than 200 func- 

tions (many of which are Systern V compatible 

for greater code portability) 

@ CC and mini-make that all but automates the 

compile process 

8087 support (we sense the 8087 at runtime 

— no dual libraries) 

e ASM or OBJ output for use with MSDOS linker 

e Tiered error messages — enable-disable lint- 
like error checking 

e Fast compiles and executing code = 

e Expanded user’s manual ain] F 

e CED full-screen program editor 

Everything you need at the unbelievable 
price of $59.95. 

Eco-C88 C compiler requires an IBM PC, XT, or 
AT (or compatible) with 256K of memory, 2 disk 
drives and MSDOS 2.1 or later. 


Ecosoft Inc. 
6413 N. College Ave. 
Indianapolis, IN 46220 


ORDER FORM cLip & MAIL TO: Ecosoft Inc., 6413 N. College Ave., Indianapolis, IN 46220 


ITEM PRICE 
Flexi-Graph Graphics $39.95 
Window Library $29.95 
Eco-Lib Librarian $29.95 
Eco-C88 C Compiler CED $59.95 


PAYMENT: VISA 


CARD # 


NAME 


ADDRESS 


CITY 


ZIP PHONE 


ECOSOFT. 


TOTAL (IND. RES. ADD 5% TAX) 


QTY TOTAL 
SHIPPING 
MC AE CHECK 
EXPIR DATE 
STATE 
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Tom Rettig’s Library ~ 


Prewritten Solutions to Programming Problems 


Clipper Edition dBASE III PLUS Edition 
Advanced Extended Library Advanced Programmer’s Library 


Convenient .LIB library file to link s Interface to C/assembler is fully com- 
Separate object files so only the code patible with Clipper’s Extend system 
actually used is added to your program =» Functions are CALL procedures 
Optimized for speed and code size =» Requires dBASE III PLUS, any version, 
Requires Clipper, Winter ’85 or later and 128K of additional memory 


Each edition comes complete with... 


Entire source code, nothing withheld. s Documentation inserts for dBASE or 
Cleanly written, liberally commented, Clipper manual. Accurate, complete, 
easy to modify, helpful for learning. easy-to use, page-per-command. 
Support by phone and electronic mail « Handy plastic reference card 

No royalties or copy protection a Full money-back guarantee 


Over 175 functions; 55% written in C, 85% in Assembler, 10% in dBASE 


$99.95 per edition at dBASE/Clipper dealers or direct 


T R : 9300 Wilshire Boulevard, Suite 470 
VA om Rettig Beverly Hills, CA 90212-3237, U.S.A. 

Associates (213) 272-3784 = Telex: 4996426 RETTIG 
cel SRS Bi bance 1982 Source: BCR480 #" CompuServe: 75066,352 


dBASE and dBASE III PLUS are Ashton-Tate trademarks, Clipper is a Nantucket trademark 
Call or write for free product information 
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The Advanced Programmer's Editor 
That Doesn't Waste Your Time 


e Fast, EMACS-style commands—completely reconfigurable 
.© Run other programs without stopping Epsilon—concurrently! 


e C Language support—fix errors while your compiler runs 

e Powerful extension language  e Great on-line help system 
e Multiple windows, files e Regular Expression search 
e Unlimited file size, line length e Supports large displays 

e 30 day money-back guarantee e Not copy protected 


Only $195 
Lugaru 


Software Ltd. 


5740 Darlington Road 
Pittsburgh, PA 15217 for IBM PC/XT/AT’s or compatibles 
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format, and video attributes are defined 
through a convenient windowing system. 

Forms can be sized on-screen so that 
the final form can be positioned with any 
length and width. This ability is especial- 
ly useful when using ACCELL’s Zoom 
facility. Zoom allows a user to view the 
Zoom form associated with the current 
input field. For instance, if you are enter- 
ing a salesperson’s name into an order 
form but forget the correct spelling of 
the name, you can zoom into the sales- 
person table and do a lookup. The results 
are displayed on an overlapping form on 
the screen. A handy tool, Zoom must be 
implemented during application develop- 
ment by the programmer. 

Forms can display a single row at a 
time or several rows. A typical screen 
can include an invoice form that can be 
linked to a detail line form. The detail 
line form allows multirow selection and 
update. 

Once a form is designed, the developer 
generates it with a built-in generation fa- 
cility. The whole operation is very 
smooth and works well within a develop- 
ment environment. ACCELL also offers 
nice menu generation facilities. As 
menus and forms are designed, they are 
linked together in an application hierar- 
chy that defines the application flow. All 
this is accomplished interactively without 
any procedural code. 

Each set of application forms are 
linked to the ACCELL language 


through the application name. The lan--.---— 


guage’s logic is divided into sections, 
with each related to its corresponding 
form. Within each section, different 
statements are executed depending upon 
the field the user is working on. To con- 
trol this logic, ACCELL’s commands in- 
clude NEXT, FORMON, FIELDON, 
FORMBEFORE, FIELDAFTER, and 
FIELD. 

This type of architecture is very struc- 
tured and easy to maintain. If a form 
changes, only those portions of the form 
logic affected by the fields in question 
have to be changed. New logic or fields 
can be easily added into the basic design. 

ACCELL ‘does not have an integrated 
report writer. To design and print re- 
ports, ACCELL uses the RPT program 
from the UNIFY package. Data can be 
extracted from the data base using AC- 
CELL and then sent to RPT through the 
ACCELL pipeline facility. RPT pro- 
cesses data using a report formatting 
command language; its commands con- 
trol page layouts, detail line formatting, 
line spacing and breaks, and overall 
logic. . 
ACCELL is a full DBMS with sup- 
port for transaction logic (commit and 
back-out), currency control, record lock- 
ing, and security. The record-locking sys- 
tem is particularly well conceived. It can 
escalate levels of locking automatically, 
which is essential for languages that em- 


= 


body logic for set processing. ACCELL 
currently requires a UNIX multiuser 
system, so it should be a robust system. 

The documentation is very well done, 
proving that a sophisticated application 
development tool does not require com- 
plex documentation. Certainly the sim- 
plicity of the product’s design lends itself 
to clear documentation. Unify could im- 
prove the documentation by providing 
more examples, but overall the company 
should be congratulated. In particular, 
the section explaining the flow of fourth 
generation language application logic is 
especially useful. Other systems such as 
INGRES and Informix use similar types 
of architecture but don’t do nearly as 
good a job of explaining it. 

ACCELL certainly fulfills the require- 
ments of a fourth generation language. I 
hope to see a complete implementation of 
SQL in the future so that the product 
can achieve its full potential —R.R.F. 


Informix Software Informix/4GL 
Informix from Informix Software is a 
well known, widely used DBMS for 
UNIX-based machines and the IBM PC. 

Originally the company built its repu- 
tation on a file access system called 
CISAM. Informix (formerly Relational 
Database Systems) next offered Infor- 
mix/SQL, a mini- and microcomputer 
version of SQL, the language that has 
become the standard for data base man- 
agement. Coupled with Informix/SQL 
were PERFORM and ACE, two applica- 
tion development tools that allow nonpro- 
cedural screen design. 

Despite Informix/SQUL’s strengths, it 
did not take full advantage of the SQL 
language. The package could only be 
used for end-user queries and not within 
PERFORM and ACE. Informix/4GL 
was introduced last year to ameliorate 
this shortcoming. 

Informix/4GL fully incorporates SQL 
and provides powerful, built-in capabili- 
ties for scrolling and windowing. It can 
be used to develop an application without 
Informix/SQL, but if you want to pro- 
vide end-user query capabilities, Infor- 
mix/SQL must be included in the 
system. For this reason, I will review 
both packages. 

Informix SQL has three basic compo- 
nents: SQL Query, the PERFORM ap- 
plication development tool, and the ACE 
report writer. All three facilities can be 
used by an end user but probably not by 
a novice. 

The SQL query facility uses the stan- 
dard SQL language. Since the language 
follows IBM’s standard, anyone trained 
in SQL can begin using the system im- 
mediately. For those not familiar with 
SQL, a typical query that retrieves from 
a company table all employees who 


Personalize 
your computing 


environment. 


The MKS Toolkit now contains 
the Korn shell command interpreter. 


The MKS version of Bell Labs’ Korn shell has this and more: 


e the full power of the UNIX System V.2 
Bourne shell 

e the most requested features of 
Berkeley’s C shell 


e command aliases 

e interactive command-line facilities 

e previous command history and editing 
e a powerful programming language 


e the full-UNIX utility of executable shell —e shell variable expansion 


files e arithmetic evaluation 


All this has been fine-tuned to create the optimum environment under DOS. The Korn 
shell is just one of over 100 commands — fully compatible with UNIX System V.2 — 
now contained in the MKS Toolkit, including the following: 

awk cat chmod cmp cp cpio ctags cut date 

dd df diff du echo ed egrep ex fgrep 

file find head help join Ic Is more mv 

nm od paste pg prof rm sed size sort 

split strings _ tail time touch tr uniq vi we 
and much, much more... 
These programs run from the shell or command.com under DOS on machines such as 
the IBM PC, XT, and AT, the AT&T 6300, and most PC compatibles. Full documentation 
is included. Phone support is available 9-6 EST. Not copy protected. 


Everything for only $139. 


Mortice Kern Systems Inc. 
43 Bridgeport Road East, Waterloo, Ontario, Canada N2J 234 
For information or ordering call collect: (519) 884-2251 
Prices quoted in U.S. funds. MasterCard and VISA orders accepted. OEM and dealer inquiries 
invited. UNIX is a trademark of Bell Labs. MS-DOS is a trademark of Microsoft Corp. 
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FEATURES 


e Built in Screen Compiler (converts Screen Images to Object Modules 
without Source Code) 
Mainframe style Transaction Processor 
3270 Keyboard Features 
End User control over Screen Colors 
Realtime Full Screen Editor 


MANY MORE UNIQUE FEATURES! 
REQUIREMENTS: 
@ IBM PC, XT, AT, 3270 PC, or.100% compatibles 


@ Lattice “C" 3.x or Microsoft “C“ 4.0 
@ 256K 


Place your order now! 


Price $195.00 


44 4 


EC WOLF PAK 


RESEARCH, INC. 


For more information write to: 


WOLF PAK RESEARCH, INC. 
90 Upland Rd. 
Yorktown Hts., NY 10598 


CIRCLE 46 ON READER SERVICE CARD 


Tel. (914) 245-8392 


93 


94 


Don’t use your PC 
without 


E T (EditingTools) 


new version 2.1 


ET is 2-program in 1: 
a text editor and a DOS shell 


You certainly don’t need 
another editor Yet ET Editor 
can serve you better if the one 
you use now is a line, single 
file, or split-screen editor; or is 
too slow, big, and clumsy, or 

has no DOS shell, and limits file 

sizes to 64K or less. 


ET Editor has all the features a 
good text editor should have, 
and yet it is small, and 
incredibly fast. You are not 
forced to master new editor 
command keys since all of them 
can be changed to whatever you 
prefer during editing. 


$35 + $4 s/h; Demo $5 


Optimized Turbo Pascal source 
code is available for $99 more. 


Optimize your Turbo 
Pascal programs with 


IT CInlineTools 2.0) 


An inline assembly editor 


Turbo Pascal Programmers No 
more DEBUG and SM. Now 
you can rewrite using JT critical 
parts of your programs such as 
screen display, DOS calls in 
inline assembly code as 
comments. Ask JT to append the 
machine code for you via the 
touch of a button. 


Don’t know assembly Start 
your first lesson with JT, and 
apply it right away. You won't 
believe how easy it is to replace 
for instance DOS calls in your 
programs with real assembly. 


IT manual also shows you in 
detail how each Turbo Pascal 
construct is compiled, and ways 
ta Optimize your programs. 


$65 + $4 s/h; Demo $5 


Both ET and JT run efficiently on 
IBM and true compatibles. 
Not copy protected. 
Satisfaction is guaranteed. 


Jou Laboratories 
P.O. Box 460969 
Garland, TX 75046 
(214) 495-8862 
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earned more than $20,000 and sorts in 
employee name order might look like 
this: 


SELECT EMPLOYEE—NAME FROM 
COMPANY WHERE SALARY > 20000 
ORDER BY EMPLOYEE—NAME 


Of course, this is a very simple query for 
SQL, which is capable of providing sim- 
ple and terse solutions for very complex 
and difficult queries. 

Informix/SQUL’s user interface is clean 
and easy to use. Ring menus are utilized 
on the query screen and all other menus 
and screens. Unfortunately, the screen 
displays have very little color and may 
seem dull to users of other PC data base 
products. 

A user can scroll forward through the 
results of a query; backward scrolling is 
not available. Also, since Informix/SQL 
lacks horizontal scrolling, query results 
that cannot be displayed on one screen 
line of 80 characters are displayed with 
one field per line, which can be awkward 
if a query returns more than a few rows. 

As with all SQL-based products, In- 
formix/SQL is designed with an optimiz- 
er. The optimizer automatically decides 
whether to use an index or multiple in- 
dexes to satisfy a query. Informix’s opti- 
mizer is well done and consistently 
performs strongly. While some products 
may vary widely in performance depend- 
ing upon the query, Informix’s optimizer 
is well behaved across a wide variety of 
SQL queries. 

The PERFORM application develop- 
ment tool enables a developer to quickly 
design and generate applications that do 
not require the full power of SQL. The 
developer can generate a default form 
from a special menu option and then use 
that form as a template for further 
changes. 

A form is made up of four sections. 
The data base section names the data 
base that will be-updated by the form. 
The screen section defines how fields and 
text will appear on the form. The tables 
section lists all tables that contain data 
that appears on the form. The attribute 
section associates a field on the form 
with a table field and provides some 
limited editing capabilities such as table 
lookups, range checking, table verifica- 
tion, and mandatory (vs. optional) data 
entry. 

A typical form displaying a customer 
number, name, address, and telephone 
number might look like this: 


data base customers 
screen 

Customer Number: [f000 ] 
Customer Name : [f001 ] 
Address : [fO02 ] 
Telephone : [f003 ] 

end 


tables 

customers 

attributes 
f000=customer_num; 
{001 =company_name; 
f002=company—address; 
{003 =company_tel; 

end 


PERFORM can handle multiple tables 
on one screen by using a master-detail 
relationship definition. All standard 
functions such as add, update, and delete 
are supported, as is limited query-by-ex- 
ample. For users uncomfortable with 
SQL or who like the convenience of this 
facility, this is a handy tool. PERFORM 
doesn’t have a screen painter, which is a 
major deficiency. Overall, PERFORM is 
an excellent tool for quickly developing 
relatively simple applications. 

Paired with PERFORM is ACE, a 
command-driven ACE report writer that 
requires no procedural coding. Like 
PERFORM, ACE is divided into several 
sections. The data base section names 
the data base that contains a report’s 
data. This is followed by the SQL SE- 
LECT statement, which retrieves the 
data for the report. 

Following SELECT are various for- 
mat commands. The format command 
allows entering header information, re- 
formatting columns and rows, calculat- 
ing subtotals and grand totals, and 
adding footers. Here, too, all operations 


are command-driven and no procedural _._— 


coding is necessary. Here’s an example of 
ACE commands: 


data base 

customer 

end 

select customer_name, 
customer_address, customer_city from 
customer order by customer_name 

end 


format 


page header 
print column 20, CUSTOMER LIST” 
skip 1 line 


on every row 

print customer_name, 

column 30 customer—address, 
column 60 customer city 


on last row 

skip 2 lines 

print column 12, ‘‘Total Number of 
Customers:,”’ 

column 40, count using ‘‘##" —« 


end 


TSF is owned and operated 
by programmers, so we under- 


stand your needs. We believe 
and practice integrity in all busi- 
ness dealings. We advertise 
real prices and offer the best 
possible terms to all cus- 
tomers. We provide prompt 
delivery of current product ver- 
sions. 


We carry only products which 
we have personally used or 
which come with strong recom- 
mendations from developers 
we respect. We have the tech- 
nical capability and the interest 
to search for and find new 
products to meet your specific 
needs. We will gladly provide 
quotes for volume purchases 
or for products outside our nor- 
mal product line. We consider 
it our job to help you get 
answers when publisher’s tech- 
nical support is unresponsive. 
At TSF service means more 
than a pushy sales pitch and a 
$2 lower price. 


We accept checks, Visa, 
Mastercard, American Express 
and COD. We charge your 
card only when we ship and 
do not add a surcharge. We 
provide free UPS delivery on 
software orders over $100 ($3 
delivery charge on_ orders 
under $100). Our COD fee is 
$4. We allow return privileges 
on most products. Give us a 


try. 


The Software Family 
649 Mission Street 
San Francisco, CA94105 
(415)957-0111 
1-800-543-6277 (U.S.) 
1-800-368-7600 (Calif.) 
Askfor Operator 2053 on toll free calls 


New! Supercharge 
Turbo Pascal 


Mach2 from MicroHelp enhances Turbo Pas- 
cal with instant screen updates, windows, 
Ctrl-Break and DOS critical error trapping, 
flexible scrolling, Lotus-style menus and 
much more. Mostfunctions are written in as- 
semblerforlightning fast operation and low 
memoryoverhead. Mach2gives Turbo Pas- 
cal programs the i/o performance and 
hardware error handling capabilities of well- 
written assembly language programs. No 
royalties. All source included. (List $69) 
Only $55 from TSF. 30 day money back 
guarantee. 


New! Create 
Demos AND 
Applications 


Screen Machine from MicroHelp lets you 
paint screens to create demonstration 
prototypes for selling and refining your 
programconcept. Any PC screencanbecap- 
tured asastarting point or youcan work from 
scratch. After finalize the concept, Screen 
Machine generates screen display code in 
Basic, Turbo Pascal, dBase ll or Ill, or as- 
sembler (including supportfor Turbo Pascal 
and Basic Mach2if desired). No royalties. 
Allsource included. (List$79) Only $63 from 
TSF. 30daymoney back guarantee. 


New! Visual 
Command 
Language 


Opal from The Software Factory lets you over- 
come MSDOS batch limitations. Run any se- 
quence of MSDOS programs using control 
logic based on the system date and time, 
operator entry (including comprehensive 
prompting and editing), the existence of files 
orthe contents offiles. Acomprehensive but 
easy to use screen painter allows you to 
quicklygenerate menus providing cursor-key 
item selection with full control of display at- 
tributes. Complete with screen painter. Opal 
provides acost effective alternative to custom 
written shells. Only $79. 30day money back 
guarantee. 
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Professional 
Hardware 
Diagnostics 


New! 


Almostevery PC user has wasted time and 
money due to mis-diagnosis, unnecessary 
hardware service calls or technicians arriving 
without necessary parts. Windsor Tech- 
nologies now provides comprehensive, 
menudriven diagnosis software with detailed 
problem reports in English. With the 
Windsor tools you can easily identify failed 
components and make sure that service tech- 
nicians are called onlywhen needed and that 
they know in advance what parts to bring. 
Theservice kits are used many national repair 
companies, work for |BM, clone and add-on 
componentsandinlcude terminators for loop- 
back testing ofserial and parallel ports. The 
Windsor diagnostics let you provide the 
hardware expertise clients expect from you. 
Model T01 for PC/XT $195. Model T51 for AT 
$245. Model T91 for PC/XT/AT $395. 30 day 
money back guarantee. 


Send Or Call For 
Comprehensive 
Free Catalog 


TSF carries a complete line of software and 
hardware tools for programmers and system 
engineers. We offer "big name" products at 
competitive prices and alarge selection of 
hard-to-find products that save you hours of 
research, evaluation and developmentwork. 
Our catalog includes hype-less product 
descriptions thatexplain what our products 
do to improve your productity and your 
product's quality. Callorsend the coupon 
foryourfree copy. 


ATTA ATT 
® _Pleasesendmeafree catalog 


__Please send the following products: 


Mail to: TSF, 649 Mission Street, San 
Francisco, CA94105 
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The count using ## defines the format of 
the result. 

Command-driven languages like ACE 
are easy to construct and maintain, ac- 
cessible to a trained end user, and appro- 
priate for reports that don’t have a great 
deal of complexity. An interesting note: 
Informix has recently announced an 
IBM mainframe version of ACE that 
can access DB2. This product should re- 
ceive a fine reception on the mainframe 
where nonprocedural report writers for 
DB2 are scarce. 

Documentation for Informix/SQL, 
PERFORM, and ACE comes in two 
standard IBM-type binders. One binder 
has information for the user and can act 
as a tutorial; the other is meant to be 
used: as a reference. Informix has greatly 


improved its documentation over the 
years, and I found the material helpful 
and complete. 

As mentioned, there may be certain 
applications too complex for PERFORM 
or easier to develop using the full SQL 
language. Informix/4GL is most appro- 
priate for these types of applications. 

Informix/4GL is a separate package 
from Informix/SQL. If you need query 
capabilities, you'll still need to purchase 
Informix/SQL. Also, since Infor- 
mix/4GL must be compiled, you’ll need 
either the Lattice or Microsoft C 
compiler. 

Informix/4GL allows development of 
all aspects of a complete system. This in- 
cludes menu generation, help messages, 
forms development, report writing, and 
query-by-example for the end user. 


The Wrapping is (| 
off the Latest 
Evolution of C 


C++ 


Designer C++ is OASYS’ 
full implementation of 


AT&T’s enhancements to 


the C language 


FEATURES: 


> Data abstraction 
of data structures 


and operators 


conversion 


The only commercially-available C++ 
customized to operate on PC's, micros, 
minis, and mainframes with popular C 


compilers, including: 
VAX C 
SUN C 
ULTRIX C 


LATTICE’ 


> Optional strong type checking 


> Optional guaranteed initialization 
> Overloading of function names 


> Dynamic typing (virtual functions) 
> Optional user-defined implicit type 


GREEN HILLS 
MICROSOFT’ 


e Works with your present 
C Compiler 

e Functions as a 
Pre-processor/Translator: 
handles regular C code 
with no changes 

° Type-checking and other 
features are optional — 
you can turn them off 

° Already thousands of - 
users at commercial sites 

e Complete documenta- 
tion: C++ A User's Guide 
by Bjarne Stroustrup of 
AT&T (Addison-Wesley, 
1986) 

We Specialize in: Cross/Native Com- 

pilers: C, Pascal, FORTRAN, Ada, LISP — 

Assemblers/Linkers — Symbolic Debug- 

gers Simulators — Interpreters — Pro- 

ilers— QA Tools — Design Tools —Comm. 

Tools, — OS Kernels — Editors — VAX & PC 

Attached Processors and more 


We Supper 680xx, 80x86, 320xx, 68xx, 
80xx; Clipper, and dozens more 


“Lattice and Microsoft versions of Designer C#* are known as 


Advantage C ## 


A DIVISION OF XEL 
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Designer C#* 1s a joint trademark of XEL, Inc. and Glockenspiel, Ltd of Dublin, Ada is a trademark of the U.S. Government (AJPO), Advan- 
tage Cee isa trademark of Lifeboat Associates, Inc. Other trademarks are acknowledged to DEC. Lattice, Microsoft & Sun Microsystems, Inc 
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Menus are constructed with special 
commands within a 4GL program. A 
menu command consists of a short de- 
scription of the menu option (which ap- 
pears at the top of the screen as part of.a 
ring menu) and a longer description 
(which appears at the bottom of the 
screen). An example of an option would 
be: 


COMMAND “ADD CUST” “ADD NEW 
CUSTOMERS TO THE CUSTOMER FILE” 


Each screen can have its own ring menu, 
and menus can be used to call other 
screens. 

Once you’ve decided on your screen 
and menu structure, you can define your 
data bases and tables using SQL’s data 
definition language. To begin construct- 
ing a form, Informix/4GL allows the de- 
veloper to generate a default form based 
upon table definitions. The developer can 
use the default form directly or custom- 
ize it using a standard editor. Unfortu- 
nately, Informix/4GL does not come 
with a screen painter, which greatly 
hinders the screen design process. 

The body of an Informix/4GL pro- 
gram is very similar in architecture to 
PERFORM, with one major exception: 
Informix/4GL uses standard SQL com- 
mands (SELECT, INSERT, DELETE, 4 
UPDATE) to perform all data base 
manipulation. 

This architecture is extremely powerful 
since SQL can perform operations in one. 
or two statements that may require doz- 
ens of lines of procedural code. For in- 
stance, a SELECT statement can be 
used to retrieve rows from one or many 
tables and display them on the screen. 
This can be followed by an UPDATE 
statement that will update all affected 
rows. 

If many detail lines are being pro- 
cessed, Informix/4GL provides array ca- 
pabilities and automatic scrolling. 
Basically, all operations become set 
operations instead of record-at-a-time 
operations, providing high productivity. 
Most standard programming functions, 
such as variable assignments, character 
string manipulation, statistical capabili- 
ties, and cursor, video display, and func- 
tion key control, are available. 

As with other SQL products, Infor- 
mix/4GL supports the concept of a logi- 
cal unit of work. Transactions that are 
only partially completed due to system 
interruption or operator intervention are 
not applied to the data base and are 
backed out. Informix/4GL also supports 
standard SQL security (GRANT-and 
REVOKE) on multiuser machines. Infor- 
mix/4GL supports only foreground color, 
which can make for a dull screen. 

The Informix/4GL report writer looks 
similar to ACE. An SQL statement is 
executed and results stored for format- 
ting. The report writer has substantial 


MICROWAY ACCELERATES YOUR PC! 


FastCACHE-286™ 
Runs your PC Faster than an AT! 
Runs the 80286 at 9 or 12 MHz and the 
80287 at 8, 9 or 12 MHz Includes 8 
kbytes of 55ns CACHE 


Compatible with Leading Edge Model D, 
Compaq, and Turbo motherboards. |n- 
cludes 8088 Reboot Switch, DCache, Print 
Spooler and Diagnostics... From $449 


8087 SOFTWARE 
IBM BASIC COMPILER. 
MICROSOFT QUICK BASIC 
87BASIC COMPILER PATCH 
87BASIC/INLINE 
IBM MACRO ASSEMBLER 
MS MACRO ASSEMBLER 
87MACRO/DEBUG. 
MICROSOFT FORTRAN V4 
RM FORTRAN 
LAHEY FORTRAN F77L 
MS or LATTICE C 
STSC APL*& PLUS/PC 
STSC STATGRAPHICS 
SPSS/PC+ 
87SFL Scientific Functions 


Turns your AT into a high speed, multi- 
user Xenix business system! 


8 port, intelligent serial controller with 3% 
response degradation Includes 8 MHz 
80186 with built in DMA $1299 


LOTUS/INTEL EMS 
SPECIFICATION BOARDS 


MegaPage” The only EMS board which 
comes populated with two megabytes of 
cool-running, low power drain CMOS 
RAM installed. Includes RAM disk, print 
spooler, disk cache and EMS drivers. For 
the IBM PC, XT and compatibles...$549 
MegaPage with 0K 

MegaPage AT/ECC™ EMS card for the 
PC AT and compatibles includes Error 
Correction Circuitry. With ECC, 11 RAM 
chips Gover 256K so the user never er 
counters RAM errors Sold populated with 
1 megabyte CMOS ... $699 or with 3 
megabytes CMOS cool running low 
power drain RAM . . . $1295. Optional 
serial/parallel daughterboard 


INTEL, JRAM, or Maynard 


§ 287 Turbo runs the 80287 
at 10 or 12 MHz in the IBM 
PC AT, compatibles and the 
new Compaq 386 with 100% 
software compatibility. 


PC Magazine “Editor’s Choice” 


MICROWAY SOFTWARE 
FOR LOTUS 1-2-3” 


FASTBREAK™ employs the 8087 to in 
crease the speed of Lotus 1-2-3™ Version 
1A or 1A*. Users are reporting speed ups 
of between 3 and 36 to 1. When run with 
our NUMBER SMASHER accelerator 
card, recalculation speed ups of 10 to30 
are being reported 

PowerDialer® Add-In for Lotus 1-2-3 
Release 2. Automated telephone dialing 
from within 1-2-3. Adds least cost routing, 
automatic carrier selection and auto- 
mated phone book worksheet Builds 
customized dialing applications Can be 
used with DesqView 

HOTLINK” adds easy linking of spread- 
sheets to Lotus 1-2-3 Version 1A .. $99 


NUMBER 
SMASHER/ECM”™ 
Triples the speed of CAE 
and all applications! 

From 


12 MHz 
8086/8087 
Accelerator 
Plus 
A Megabyte for DOS! 
For the IBM PC, XT and compatibles 


PC Magazine “Editor’s Choice” 
8087 UPGRADES 


All MicroWay 8087s include a one year 
warranty, complete MicroWay Test 
Program and installation instructions. 
8087 5 MHz 

For the IBM PC, XT and compatibles 
8087-2 8 MHz 

For Wang, AT&T, DeskPro, NEC, Leading Edge 
80287-3 5 MHz 

For the IBM PC AT and 286 compatibles 
80287-6 6 MHz 

For 8 MHz AT and compatibles 

80287-8 8 MHz 

For the 8 MHz 80286 accelerator cards and 


Compaq 386 
80287-10 10 MHz $395 


PC-PAL” Programmer 
Call for great prices on V20, V30, 
64K, 128K and 256K RAM 


287 TURBO-PLUS™ 
Speeds up your AT 
Adjustable 80286 Clock 6-12 MHz 
10 MHz 80287 Clock 
Plus Full Hardware Reset 
Optional 80286-10 $175 


287TURBO-PLUS 
With 80287 10 MHz. 
With 80287 12 MHz 


CALL (617) 746-7341 FOR OUR COMPLETE CATALOG 


i | ‘ 
Micro:°2:7.. 
Wa 02364 USA 
4 (617) 746-7341 


You Can 
Talk To Us! 
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MicroWay Europe 

32 High Street : 
Kingston-Upon-Thames 
Surrey England KT1 1HL 
Telephone: 01-541-5466 
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SQL Compatible Query System adaptable to any 
operating environment. 


COL Query System. A subset of the Structured 
English Query Language (SEQUEL, or SQL) 
developed by IBM. Linked files, stored views, 
and nested queries result in a complete query 
capability. File system interaction isolated in an 
interface module. Extensive documentation 
guides user development of interfaces to other 
record oriented file handlers. 


Portable Application Support System 


Portable Windowing System. Hardware 
independent windowing system with borders, 
attributes, horizontal and vertical scrolling. 
User can construct interface file for any 
hardware. Interfaces provided for PC/XT/AT 
(screen memory interface and BIOS only 
interface), MS-DOS generic (using ANSI.SYS), 
Xenix (both with and without using the curses 
interface), and C-library (no attributes). 


Screen 1/0, Report, and Form Generation 
Systems. Field level interface between 
application programs, the Query System, and 
the file system. Complete input/output 
formatting and control, automatic scrolling on 
screens and automatic pagination on forms, 
process intervention points. Seven field types: 
8-bit unsigned binary, 16 bit signed binary, 16 
bit unsigned binary, 32 bit signed binary, 
monetary (based on 32 bit binary), string, and 
date. 


Including Source Code 
$395.00 


File System interfaces include 
C-tree and BTRIEVE. 


HARDWARE AND FILE SYSTEM 
INDEPENDENT 


URTZBERG 
GompuTER SYSTEMS 


41-19 BELL BLVD. 
BAYSIDE, N.Y. 11361 


VISA/Master Charge accepted 


(718) 229-4540 


*C-tree is a trademark of FairCom 
IBM, SEQUEL, PC, XT, AT are trademarks of IBM Corp. 
MS-DOS and Xenix are trademarks of Microsoft Corp. 


CQ! and the COL Logo are trademarks of Kurtzberg Computer 
Systems. 
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report-writing capabilities and can prob- 
ably satisfy most needs. As with the 
forms system, reports must be compiled. 

Informix/4GL allows users to enter 
search criteria into a form and returns 
matching results. A unique feature is the 
ability to generate dynamic SQL. Unlike 
other SQL statements that must be hard- 
coded, dynamic SQL allows the program 
to construct an SQL SELECT statement 
based upon user input. This is of great 
value if you wish to provide ad hoc query 
capabilities to the end user while retain- 
ing some degree of control over the que- 
ries a user can submit. 

Informix/4GL comes with complete 
and accurate documentation, and Build- 
ing Applications Using 4GL by Mark G. 
Sobell is available from Informix. Infor- 
mix’s products are powerful and present 
a good alternative to those interested in 
increasing productivity without losing 
functionality. 

Though Informix/4GL has some very 
strong features, its architecture is still 
much too procedural and therefore not as 
productive as a true nonprocedural envi- 
ronment (see the reviews of INGRES 
and XDB). Also, since Informix/4GL 
must be compiled, several iterations of 
the compilation cycle may be necessary 
before a form can be executed. Depend- 
ing upon your machine and the complex- 
ity of the application, this can be quite 
time consuming. 

Despite the areas that could stand 
some improvement, Informix is a well- 
thought-out product with a loyal follow- 
ing, and is highly portable across many 
machines. As an SQL-based product, In- 
formix has seen a substantial growth in 
sales over the last year, a trend that 
should continue as developers and end 
users learn more about SQL. Whether 
the semiprocedural architecture of Infor- 
mix/4GL can withstand the pressures of 
the new, nonprocedural SQL architec- 
tures appearing on the PC market is an 
open question.—R.R.F. 


Relational Technology INGRES 
INGRES from Relational Technology 
must be considered one of the current 
leaders of fourth generation technology. 
This company’s application development 
tools minimize programming effort, are 
well integrated, take good advantage of 
the PC, and have very high performance. 

INGRES is well known to DEC VAX 
users as well as UNIX and IBM VM us- 
ers. When Relational Technologies decid- 
ed to implement a PC version instead of 
doing a direct port, they chose the more 
costly alternative of rewriting INGRES 
specifically for the PC. Though the prod- 
uct’s front end shares the screen charac- 
teristics of its big brothers, INGRES is 
designed for PC hardware and will take 
advantage of 386 machines when they 
become available. 


The present version runs on all PC- 
DOS systems and requires 640K. Pro- 
grams written on PC INGRES can be 
directly ported to other versions of IN- 
GRES. Relational Technologies has 
made a commitment to distributed data 
base technology, which is one reason for 
the portability of its software and PC ¢ 
INGRES’s ability to easily communicate 
with mini or mainframe versions. 

The INGRES architecture revolves 
around two set-oriented languages, 
QUEL and SQL. QUEL is Relational - 
Technologies’ original language; many 
consider it superior to SQL. Relational 
recently implemented SQL for INGRES. 

Both of the languages are available to 
the developer and end user. Of course, 
any installation should standardize on 
one or the other or everything gained by 
standardization is lost. In most cases, 
SQL will be the language of choice, 
though some may find good reasons to 
choose QUEL. 

Currently, the implementation of SQL 
is about 95% complete. INGRES already 
includes most of SQL’s major functions, 
although they may not follow IBM’s 
standard exactly. (I refer to the IBM 
standard instead of ANSI because ANSI 
is so weak it cannot really be followed as 
a standard.) 

Users can access data base tables 
through a direct language interface or 
query-by-forms facility. Query-by-forms 
uses a query-by-example approach for in- 
formation retrieval. Users enter search~ 
criteria into form fields. INGRES then 
matches the search criteria with rows in 
the table(s) being queried. 

If a match is found, INGRES returns 
the row(s), and users can scroll through 
the results. Information can be displayed 
one row (simple fields) or multiple re- 
cords (table fields) at a time. The cur- 
rent version of INGRES only allows as 
many search criteria as can fit into a 
form field. Future versions are planned 
to have no limit on the number of 
conditions. 

Direct language queries utilize SQL or 
QUEL. Queries can be entered directly 
on the screen or retrieved if previously 
stored. Results of a query are displayed 
on screen, and the user can scroll 
through these results and print them out 
if desired. 

The user must know either SQL or 
QUEL to make a direct language query. 
The advantage of a direct query over a 
query-by-forms is the power of SQL or 
QUEL. If you want to give the user ad 
hoc query capabilities, both facilities can 
be incorporated into an application. 

Application-by-forms is INGRES’s 
application development facility. It has 
an automatic forms generator, a forms 
editor for changing default form specifi- 
cations, and companion fourth genera- 


tion application development language 
called, appropriately, INGRES 4GL. 

If any language can lay claim to being 
fourth generation, INGRES can. It 
makes full use of SQL (or QUEL) with- 
in an JF...THEN...ELSE control struc- 
ture. All commands are strictly 
nonprocedural—you state what you want 
to do rather than how to do it. This type 
of language syntax greatly reduces re- 
quired coding, debugging, and the cost of 
changing or enhancing applications. 
Since most of a system’s cost is incurred 
during maintenance and enhancement, 
the lastis an important benefit. 

Another important feature of 
INGRES is the full range of its func- 
tionality. One of the drawbacks of many 
of so-called fourth generation languages 
is that they’re good for simple forms or 
reports but turn out to be inadequate or 
clumsy for more complex applications. 
The system designer and developer will 
not lose any capability with INGRES’s 
4GL. 

Developing an INGRES application 
involves four main concepts. The first is 
the simple-field form, a basic form in 
which fields from a table or tables are 
displayed one row at a time. The coun- 
terpart to this form type is the table- 
field, which displays multiple rows at a 
time. Usually you would designate one 
table to be the master table and appear 
in simple-field format and one or more 
other tables to appear as table-fields. An 
example would be: 


Invoice No.: 001 
Invoice Date: 10/18/87 
Invoice Amt.: $500.00 
ITEM AMOUNT 

123 150.00 

256 250.00 

111 100.00 


In the following example, two tables are 
accessed: the invoice and item tables. 
They are joined together by the invoice 
number in both tables: 


Invoice table: 
Invoice_Number 
Invoice_Date 
Invoice_Amt 


Invoice_ltems table: 
Invoice_Number 
|tem_Number 
ltem_Amt 


INGRES defines the join through a 
JoinDef, our third concept. JoinDefs are 
preestablished definitions between tables. 
This may be a one-to-one type of join, 
one-to-many, or even one-to-many-to- 
many. JoinDefs can be used for queries 
or within forms. If JoinDefs are not nec- 
essary. for your application, you can use 


_ Everything Isn’t As 
Accommodating As 
c-tree / r-tree 


FILE HANDLER 


Performance and Portability 


For all the time you devote to developing 
your new programs, doesn’t it make sense fo 
insure they perform like lightning and can be 
ported with ease? 


c-tree: Multi-Key ISAM Functions 
For Single User, Network, & Multi 
Tasking Systems 

Based on the most advanced B+ Tree routines 
available today, G-tree gives you un- 
matched keyed file accessing performance and 
complete C Source Code. Thousands of profes- 
sional C programmers are already enjoying 
c-tree’s royalty-free benefits, outstanding 
performance, and unparalleled portability. 


Only FairCom. provides single and multi-user 
capabilities’ in one source code package, 
including locking routines for Unix, Xenix, and 
DOS 3.1., for one low price! In addition, 
G-tree supports fixed and variable record 
length data files; fixed and variable length key 
values with key compression; multiple indices 
ina single index file; and automatic sharing of 
file descriptors. 


r-tree: Multi-File Report Generator 
r-tree builds on the power of c-tree 
fo provide sophisticated, multi-line reports. 
Information spanning multiple files may be 
used for display purposes or to direct record 
selection. You can develop new reports or 
change existing reports without programming 
or recompiling and can use any text editor to 


REPORT GENERATOR 


create or modify r-tree report scripts 
including the complete report layout. At your 
option, end users may even modify the report 
scripts you provide. 


Unlimited Virtual Fields; Automatic File 
Traversal 


r-tree report scripts can define any number 
of virtual fields based on complex computational 
expressions involving application defined data 
Objects and other virtual fields. In addition, 
r-tree automatically computes values 
based on the MAX, MIN, SUM, FRQ, or AVG of 
values spread over multiple records. r-tree 
even lets you nest these computational func- 
tions, causing files from different logical levels 
fo be automatically traversed. 


Unlike other report generators, r-tree allows 
you fo distribute executable code capable of 
producing new reports or changing existing 
reports without royalty payments, provided the 
code is tied fo an application. Your complete 
source code also includes the report script 
interpreter and compiler. 


How To Order 

Put FairCom leadership in programmers utilities 
fo work for you. Order G-tree today for 
$395 or r-tree for $295. (When ordered 
together, r-tree is only $255). For VISA, 
MasterCard and C.O.D. orders, call 314/445- 
6833. For e- tree benchmark comparisons, 
write FairCom, 2606 Johnson Drive, Columbia, 
MO 65203. 


e 


Complete C Source Code & No Royalties! 


Xenix is a registered trademark of Microsoft Corp. Unix is a registered trademark of AT&T. 
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SAPIENS V8 


A VIRTUAL MEMORY MANAGER 
FOR THE PC 


C PROGRAMMERS! 
LINK IN 


EXPAND YOUR C COMPILER 
8 MEGABYTES 
ON A PC 


% VIRTUAL MEMORY MANAGER FOR 
C PROGRAMMERS ON THE IBM PC. 

x PROVIDES 8 MGS. VIRTUAL MEMORY 
WORKSPACE. 

* Link V8 libraries to C compilers — 
MICROSOFT, LATTICE AND AZTEC. 

x FAST: LESS THAN 10% SPEED 
OVERHEAD 

% ADVANCED SOFTWARE EMULATION OF 
64-BIT ARCHITECTURE 


$300” 


Sapiens V8 is for C programmers who want to 
develop PC applications that go beyond current 
memory restrictions of the PC and a 16 bit 
architecture. 


e V8 is not dependent on add-on boards. 

© Virtual stack libraty supports stack frame 
management and multiple return values. 
Virtual heap (vmalloc( )) allows allocation 
of very large data structures. 

System requirements: Huge model C 
compiler, V8 uses 22-128 Kb core. 


SUALP IsEONSS 
SOFTWARE 
CORPORATION 


Sapiens Software Corporation 
236 Mora St. Santa Cruz, CA 95060 
408/458-1990 
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single tables, which is the fourth and fi- 
nal concept. 

To design a form, an application devel- 
oper will usually start with an INGRES- 
generated form. The form consists of 
trim, field titles, and data windows. Trim 
includes form titles, headings, borders, 
text, and instructions. Field titles nor- 
mally precede the data window and are 
used to identify the information that ap- 
pears or will be entered in the data win- 
dow. Data windows are the dynamic 
parts of the screen that contain the vari- 
able information. 

Each part of the form (trim, field ti- 
tles, and data windows) can be individ- 
ually edited with the forms editor. One 
nice feature of this editor is the ability to 
moye a current field to another position 
on the form without any loss of informa- 
tion. Each field can be given attributes 
such as validation checks, default values, 
error messages, mandatory entry, reverse 
video, no echo (hidden field), display 
only, and color. 

Once a form is created, it is stored in 
the forms catalog. All information from 
an Application-by-forms application is 
stored in the INGRES catalog, a real 
boon to application development man- 
agement and administration. Information 
about the application itself is stored in 
SQL tables and is accessible through the 
SQL language, just like any other data. 

Generated forms are usable as data 
entry screens. However, if you want to 
use more sophisticated logic, you must 
enter the Application-by-forms facility to 
define procedures using INGRES 4GL. 

INGRES’ Application-by-forms pro- 
vides menu processing, forms manage- 
ment, and application logic capabilities. 
Menus are treated like any other form 
but use the callframe command to re- 
trieve another form. A frame can also 
execute a procedure with the callproc 
command. A typical procedure to re- 
trieve an invoice and display it might 
look like this: * ~~ 


inv_form := select invoice_date, 
invoice_amt 
from invoice_table 
where invoice_no = :inv_num; 


In this example, the variable -inv—num 
would be a field on the form. This state- 
ment would retrieve the invoice date and 
amount from the invoice table and dis- 
play it on the invoice form. Similarly, we 
can add data to the invoice table using 
the SQL INSERT command or delete 
invoices using DELETE. 

Ring menus can be built at the top of 
each screen. In the Application-by-forms 
procedure, you can specify a menu option 
and its accompanying actions. A proce- 
dure that adds, deletes, and updates an 
invoice might have the following 
structure: 


if “‘addinv’’ 

(SQL insert statements) 
elseif ‘‘delinv”’ 

(SQL delete statements) 
elseif “‘updtinv"’ 

(SQL update statements) 


Within these procedures you can, for ex- 
ample, specify help text, set function key 
assignments, call other forms, assign 
data to variables, and perform Boolean 
comparisons. The language is very 
robust. 

If I have any qualms about the imple- 
mentation, it is that certain verbs are re- 
quired to repeat a form or go to the next 
field in a form. I feel these functions 
should be handled by the language gen- 
erator. Still, given the power and suc- 
cinctness of the language and program 
constructs, I’m pleased that this type of 
fourth generation language is available 
on the PC today. 

INGRES comes with a command- 
driven report writer. Information is re- 
trieved using an SQL statement and then 
formatted using nonprocedural com- 
mands. Commands are available to sort 
data, create breaks for subtotalling, gen- 
erate page breaks, assign headings and 
footings, and provide summary totals. 

Reports can be customized to appear 
in a wide variety of formats; the develop- 
er has complete control over the way de- 
tail lines are displayed. As with the 
forms development tool, the report writer 
has a great deal of flexibility and can _ 


probably handle any design specification. . 


One drawback to INGRES’s PC ver- 
sion is the absence of the visual report 
writer available on mini and mainframe 
versions. That visual aid allows a devel- 
oper to design a report interactively, 
greatly enhancing productivity. The PC 
version of the report writer is the same 
as other versions, but without the inter- 
active aid the developer must first lay 
out the report and then calculate the cor- 
rect page positions. The report writer is 
still very good, but I yearn for the visual 
report writer’s capabilities. Let’s hope 
that Relational Technologies gives it to 
us in the next version. 

I’m impressed with Relational Tech- 
nologies’ product. Besides being a power- 
ful stand-alone DBMS, INGRES can be 
used as part of a larger, local area net- 
work or distributed data base applica- 
tion. The LAN architecture puts a mini 
version of INGRES in the center of a 
system to act as a data base server and 
allows PC workstations to access the 
data base with centralized control of re- 
covery, concurrency, and security. 

The distributed data base architecture 
allows a user or developer to access any 
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Weve taken the work 


out of doing Windows. 


Microsoft® Windows is becoming the most 
popular operating environment for PC systems. 

It's not surprising. Windows provides the 
foundation for an exciting new generation of 
applications that users are demanding. In addi- 
tion, Windows handles many of the details 
involved in a software project allowing you to 
spend more time enhancing your application. 
That's why a growing number of corporate and 
independent software developers are building 
Windows applications. 

The Microsoft Windows Software Develop- 
ment Kit is your key to this extraordinary new 
environment. It's packed with full reference 
documentation, libraries, utilities and sample 
programs. Together with our C Compiler or 
Macro Assembler, it’s a comprehensive package 
that lets you make the most of your application. 


Software with a new view. 


Giving your applications the Windows 
treatment begins with a new look. The rich 
graphical environment allows you to rethink how 


you want your program to be presented on screen. 


It lets you mix text and graphics. You can incor- 
porate multiple fonts in a variety of sizes, faces and 
styles. And it provides the basic building blocks 


that make it easy to create drop-down menus, _ 


dialog boxes, scroll bars, icons and more. 

These features not only simplify your applica- 
tion design, but also provide the familiar interface 
that makes your software easier to learn and use. 


Easing the data shuffle. 


Of course, there's more to Windows than 
just looks. Now, different applications can work 
together. In concert. 

The Windows Clipboard provides support 
for users to cut and paste information between 
your applications and others. Or you can use 
messages to establish “hot links” to transfer 
data automatically. 


Upgrading made easy. 

Windows’ device independent design allows 
you to build your application today and take 
advantage of new technology as it becomes avail- 
able. When new graphics cards, printers and 
pointing devices appear they can be used with 
your software, without modifying your code. 
Simply by installing the new driver. 


Your window of opportunity. 

The Microsoft Windows Software Develop- 
ment Kit is your fastest route to better applica- 
tions. And with it, we also offer DIAL, our on-line 
technical support service to help you with the 
tough questions, and development courses that 
cover everything from using the dialog editor 
to memory management. 

Find out how you can get your Microsoft 
Windows Software Development Kit. Pick up the 


phone and call (800) 426-9400. In Washington’ ~ =e 


State and Alaska, call (206) 882-8088. In Canada, 
call (416) 673-7638. And welll open the door 


to Windows. 


The Microsoft Windows 
Software Development Kit includes: 
* Dialog editor. 

Icon editor. 
¢ Font editor. 
+ Resource compiler. 
¢ Linker. 
«MAKE (program maintenance utility). 
+ Symbolic debugger. 
¢Heap analysis utility. 
«Sample programs. 
¢ Windows libraries. 
+ Programmer's reference. 
¢Programmer's utility guide. 
System requirements: 
¢512K memory, DOS 2.0 or higher. 
¢Two double sided disk drives* 
¢ Graphics adapter card. 
*hard disk recommended 


Microsoft Windows Software Development Kit 


The High Performance Software. 


Microso’ ft is a registered trademark of Microsoft Corporation. 
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data base in the system (local or remote) 
as if it were on the local PC. Even 
though your current applications may 
not require these sophisticated architec- 
tures, it’s nice to know that they’re avail- 
able to grow into. 

INGRES is fast—very fast. As men- 
tioned, INGRES was rewritten for the 
PC to ensure high performance. The ap- 
plication development system may be a 
bit slow when going from one subsystem 
to another, but the final generated appli- 
cation runs well. Data base accesses, es- 
pecially joins, are accomplished with 
great speed. 

If INGRES has a weakness, it’s the 
package’s documentation. For this review 
I was working with a beta version of the 
documentation; I hope it will be im- 
proved for the production version. Infor- 


mation is scattered among many 
manuals. Indexes are so incomplete as to 
be worthless. A system with this power 
deserves better, and I hope Relational 
Technologies sees fit to improve the texts. 

INGRES on the PC is new and de- 
serves everyone’s attention. Developers of 
all types should look at this package 
closely, if for no other reason than to 
have a point of comparison when review- 
ing other DBMS software. The state-of- 
the-art architecture should provide the 
productivity gains promised, but rarely 
delivered, by vendors of relational data 
bases.—R.R.F. 


Aker Magic PC 

Magic PC is a relatively new product in 
the United States. Its integrated archi- 
tecture provides a development environ- 


Add RealCICS® to REALIA® COBOL 
and your online applications are free to travel to the PC. With RealCICS, 
you don’t have to work nights to get the test time you need. You don’t 

have to buy an XT- or AT-370. You don’t even have to revise the definition tables. 

Realia’s well-known IBM compatibility makes upload/download easy. But 
compiled under REALIA COBOL, your CICS applications will run so fast on the PC 

that you may not want to send them back to the mainframe for production. In 
fact, one user just put a mainframe application on a bunch 
of portables and sent them on the road. 
RealCICS is the ticket. Call us. 


REALIA 


10 South Riverside Plaza, Chicago IL 60606 
Telex 332979 / Phone (312) 346-0642 
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ment in which applications can be 
developed without programming. The 
product is mainly targeted for the soft- 
ware developer working to develop turn- 
key systems. Although Magic PC does 
not have a language, it does achieve the 
goals of a fourth generation language. 

Magic PC has two main components: 
a design module and a run-time module. 
In turn, the design module consists of a 
data dictionary and a program dictio- 
nary. The data dictionary holds all file, 
field, and key definitions. In the program 
dictionary are all the programs available 
to an end user. 

Both the data and program dictio- 
naries reside on the same physical file, 
allowing Magic PC to keep tight control 
of changes made to the data dictionary. 
It also means you should back up the file 
after every change. 

The run-time module provides the end 
user a limited set of tools for creating, 
modifying, deleting, and querying a data 
base. The tools provided are adequate for 
most end users but don’t really provide 
for altering a data base or creating new 
reports, features to be found only in the 
design module. 

Let’s take a look at the major compo- 
nents of the design module. The data 
dictionary allows the developer to specify 
the files in the system. Each file is 
viewed as a table consisting of rows 
(records) and columns (fields). A file can 
be up to 4 gigabytes. Specifying a file, its 


fields, and associated keys is accom- | ~— 


plished by filling out table entries. 

Each file can have up to 24 keys, with 
each key allowed to be segmented. Keys 
can be unique or nonunique; each key 
can be specified as ascending or descend- 
ing. Data types supported are: integer (2 
bytes long), long integer (4 bytes), real 
(4 bytes), extended (8 bytes), date (4 
bytes), time (4 bytes), and alphanumeric. 

The program dictionary is to programs 
what the data dictionary is to files. All 
the programs are listed and numbered in 
ascending order, starting at 1. 

Magic PC has two flavors of pro- 
grams: on-line and batch. On-line pro- 
grams are for tasks requiring user 
interaction, while batch programs can 
run unattended. A program consists of a 
main task and any number of subtasks. 
These subtasks can be nested or they can 
be other Magic PC programs. In a con- 
ventional programming sense, this struc- 
ture can be thought of as a main 
procedure and subprocedures, with the 
added capability of running other Magic 
PC or DOS programs. 

For on-line tasks, a program consists 
of one or more on-line or batch tasks. 
For example, a customer file update and 
report program consists of an on-line 
task that displays a screen for updating a 
customer file. It may also include a 
batch task that will print a list of all cus- 


tomers in a predefined format when the 
update task is exited. 

Each on-line task works on a primary 
file. This does not mean that it can only 
work on one file; other files can be linked 
to it, which then become extensions of 
the main file. By defining a task, a devel- 
oper can essentially define the data entry 
screen and operations to be performed on 
it. Other tasks or Magic PC or DOS pro- 
grams can be called to perform custom- 
ized functions. 

In contrast, batch tasks primarily run 
unattended, producing reports, compress- 
ing or reorganizing files, or doing other 
off-line tasks. The definition of a batch 
task is very similar to that of an on-line 
task except that the output can be direct- 
ed to different output devices. If the 
batch task is generating a report, several 
report-writing facilities are available for 
use. 

Magic PC utilizes a new concept for 
generating applications. A three-level, 
hierarchical menu guides you through 
the steps of creating an application. The 
steps are: 


1. Enter task header information: 
Main file, key, mode, and O or B to indi- 
cate on-line or batch task. 

2. Go to the execution definition 
screen and select all fields from files to 
be operated upon by this program. 

3. Go to the display-blocks table and 
paint the screen or report to be managed 
by this task. 

4, Specify operations (update or create 
a record, output a report, and such) to be 
executed at the conclusion of the task. 

5. Add the program to the program 
menu so it can be run. 


At the top of the menu hierarchy is the 
system menu. The second level is the 
subsystem menu; the third, the program 
menu. All programs are executed from 
the program menu. Adding items to any 
of the menus is straightforward. 

As for performance, Magic PC uses 
SoftCraft’s Btrieve data manager as the 
underlying file management system. 
Btrieve is a well-known and reliable 
product—not a bad foundation to build 
on. 

Another strong point of Magic PC is 
Checker, a handy little feature invoked 
by a function key that checks for the 
consistency of data and program defini- 
tions. If an inconsistency is found, the 
developer is pointed to the exact place 
where an error occurred, saving time 
spent debugging. 

The user interface is well designed and 
well thought out. Painstaking care has 
been taken to see that function and di- 
rectional keys are used consistently. If 
the product is run on a color monitor, a 
color table offers 50 colors to choose 
from for items like text, data fields, 


frames, and frame titles. It’s easy to find 
a pleasant combination. 

For the novice, the tutorial is one of 
the best I’ve seen. It provides a compre- 
hensive view of the product without be- 
ing condescending. The chosen examples 
adequately convey the challenge of solv- 
ing real-world problems, highlighting the 
power of Magic PC’s many features. 
Both context-sensitive and global help 
are available. 

Programming is not routinely required, 
but in the end programming is necessary. 
Using Magic PC, you’re forced to follow 
the rigid guidelines of the product. The 
methodology chosen is rigorous and us- 
able, but it will make many conventional 
programmers unhappy. 

The*major weakness of this product is 
also its major strength. Conventional 


programmers will find it hard to think 
along the rigid lines dictated by the 
methodology of Magic PC. In the begin- 
ning, I had a difficult time working with 
the myriad tables and options. Novice 
users may have a difficult time under- 
standing the system’s concepts. 

Magic PC is a new approach to de- 
signing applications. When viewed sepa- 
rately, the concepts involved seem like 
nothing new. But the amalgamation of 
all the various components creates a 
fresh and innovative product. 

This package is targeted for profes- 
sional developers and hits the mark ad- 
mirably. Magic PC offers the 
professional developer a tool for develop- 
ing complex, real-world applications 
without sacrificing flexibility and creativ- 
ity— KS. 


- SCREENIO 2.0 - 


The Screen Manager for Realia COBOL. 


-- More Performance -- 


SCREENIO is 


ideal for Realia COBOL applications. 


Your screens appear 


instantly. It blows the doors off other screen managers and ACCEPT/DISPLAY! 


-- More Productivity -- 


Screens are no longer a significant factor in COBOL application development. 
Screen design and revision is easy with SCREENIO. It’s an easy to learn and use, 
strictly COBOL approach to screen management, written by COBOL professionals. 


-- More Features -- 


We’ve thought of everything! Perfect compatibility with Realia COBOL. 
Interactive design with our remarkably easy to use and powerful Panel Editor. 
SCREENIO supports: COBOL Data Field Specifications, Edit Masks, Automatic 
Error Detection, Data Validation, High Speed Video, Window Panels, Hot-Fields, 
Key Redefinition, Foreign Language Capability, Color Control at Runtime, Cursor 
Management, PC Speaker Control, Screen Libraries, and much, much more. 


-- More Value -- 
No Runtime Fees. Superb Support. Automatic Upgrades for the first year. 


-- More Savings -- 


Only $400 plus shipping, or save $100 by ordering SCREENIO and Realia COBOL 
from us. We also offer packages that include Kedit, a great programming editor. 


In a hurry? Most orders are delivered within 24 hours! 


NORCOM 
Post Office Box 020897 
Juneau, AK 99802-0897 
Phone: (907) 780-6464 
Telex: 5106014951 (NORCOM) 
- Amex MC Visa Check - 


Still not convinced? Call us to discuss your application and get a FREE demo disk. 
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Information Builders PC/FOCUS 
PC/FOCUS from Information Builders 
offers one of the most comprehensive PC 
data base management and reporting 
systems on the market today. Informa- 
tion Builders has attempted to attain the 
functionality of its mainframe product 
within the limitations of the personal 
computer. 

The product is targeted primarily at 
mainframe FOCUS users who can use 
PC/FOCUS’s compatibility with the 
bigger brother. Also targeted are users 
who need comprehensive and powerful 
application development and reporting 
tools. 

The average PC user will probably be 
surprised at the operating requirements 
of the language. PC/FOCUS arrives on 
13 program disks and two activator 
disks. To use PC/FOCUS, you'll need a 
hard disk with at least SMB free. If 
you’re using DOS 3.0 or later, you’ll need 
at least 640K of RAM. 

PC/FOCUS now supports the Lotus/- 
Intel/Microsoft expanded memory man- 
agement specifications. However, it is not 
designed to use the expanded memory for 
program execution. Above 640K, ex- 
panded memory is used as work space 
for selected FOCUS functions like 
COMPUTE and CRTFORM. 

PC/FOCUS has components suitable 
for both the casual end user and the 
technical data processing professional. 
For simple applications, PC/FOCUS can 
be an extremely powerful and easy-to-use 


filling out this coupon today. 


Name 


he publishers of COMPUTER LANGUAGE, 
AI EXPERT and UNIX REVIEW have 
joined together to expand on the successful 
COMPUTER LANGUAGE C Seminar. We plan 
to create the most practical and useful 
programming seminar and trade show possible. 
Become involved in this event from the start by 


tool. However, for complex applications, 
a high level of product knowledge and 
application development experience is re- 
quired to take full advantage of its 
capabilities. 

PC/FOCUS provides a variety of de- 
cision support tools for end users, includ- 
ing a report writer, graph generator, 
financial reporting language, full-screen 
editor, and statistical analysis facilities. 
PC export and import interface facilities 
can be used to extract and capture data 
for use with other PC software packages 
like word processors or electronic spread- 
sheets. For those who need one, Informa- 
tion Builders offers a complete spread- 
sheet as a separate product. 

The PC/FOCUS report writer is one 
of the most comprehensive on the market 
today. Although it provides facilities for 
creating highly complex reports, its main 
strength lies in the simplicity of its re- 
quest language. A user can begin with 
simple queries or ad hoc requests and 
progress to complex reports. Figure 1 
highlights a few key features. With fea- 
tures like these, there are few conven- 
tional reports that the report writer can’t 
handle. Usually the only question is how 
to do it. 

Figure 2 shows a simple report writer 
program and output. Note that a single 
report request statement produces a ma- 
trix report. Row and column totals are 
produced with page numbering, column 
headings, and spacing handled automati-. 
cally. Sales data is displayed across col- 


0 I would be very interested in these seminar 


topics: 


Company 


O Please put me on your mailing list to receive 
further information on attending the seminar 
and trade show as it becomes available. 


OI may be interested in exhibiting at the trade 
show. Please send me further information as it 
becomes available. 


umns by department and down the page 
by store. 

PC/FOCUS has several menu-driven 
facilities that permit creation and main- 
tenance of FOCUS files and generation 
of reports and graphs. Their use simply 
requires responding to a series of ques- 
tions. These facilities are generally re- 
ferred to as “talk technologies;” they’re 
limited to working with a single file but 
are quite powerful within this domain. 

For the application developer, FOCUS 
provides a comprehensive set of tools. 
The MODIFY facility offers a full range 
of commands to add, delete, and update 
a data base. Through MODIFY and re- 
lated components, you can easily build 
complete transaction-oriented applica- 
tions that include data validation, table 
lookups, computations, and transaction 
logging. Even interactive data base edit- 
ing (SCAN) facilities are available for 
maintenance of FOCUS files. 

A screen manager (FIDEL) permits 
development of formatted screens for 
data entry and display. Major FIDEL 
features include free-form screen layout, 
text positioning, multiple screens, and 
the use of case logic for developing 
menu-driven applications. The FOCUS 
dialog manager allows building reexecu- 
table FOCUS requests with facilities for 
dynamic variable substitution and testing 
and branching control. 

Users requiring stringent data base se- 


curity will find PC/FOCUS an able ally. ~~~ 
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The Ist annual conference exclusively for software developers! 


>. SOFTWARE DEVELOPMENT 68 


2 SAN FRANCISCO, FEBRUARY 17-19, 1988 


Address 


City, State, Zip 
Phone 


OI suggest the following speakers: 
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San Francisco, CA 94105. 
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Send to: Beatrice Blatteis, Software Development ’88, 
Miller Freeman Publications, 500 Howard Street, 


OI would like to present a paper about: 
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THE PROGRAMMERS SHOP 


provides complete information, advice, guarantees and every product for Microcomputer Programming. 


Have you reached the limit with 
TURBO? List: $395 


Upgrade to Pascal-2. 

Hi Cut execution time by 200% over TURBO Ours: $359 

i Cut executable program size by up to 50% 

® Transport MS-DOS programs to VAX, PDP-11 and 68000 
machines with only minor adjustments, and vice versa 

i Speed error corrections and save development turn-around time 
with sophisticated error checking and reporting 

@ Use all of DOS-addressable memory through efficient large- 
memory model 

@ Access DOS services and network files 

@ Call Microsoft FORTRAN, C, Pascal and assembly routines 


UPGRADE WITHOUT LOSS-— 
easy migration path from TURBO with 
compatible strings, equivalent proce- 
dures & access to TURBO graphics 


Pl Pascal-2 gives you more for the dollar! 
g 
You get these extra features included free: 


I Interactive source-level debugger 

HB Error walkback to trace errors to their source 
BB Intel CEL87 math library 

Wi High-level profiler 


The following are trademarks: Oregon Software, Pascal-2, Oregon 
Software, Inc.; Intel, CEL87, Intel Corporation; MS, Microsoft Corp.; 
TURBO Pascal, Borland International, Inc.; PDP, VAX, Digital 
Equipment Corp.; MC68000, Motorola, Inc. 


Quicksort Benchmark 


EXECUTABLE SIZE (bytes) 4 


eo 
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EXECUTION TIME (seconds) 


SoftProbe II/TX, a High-Level Solution 
for Embedded System Debugging. 


Embedded 


SoftProbe 
I1/TX 


FEATURES BENEFITS 
® Source Level Debug @ Debug on Actual Target 
System 


@ Supports High Level 
Language Data Types 

® C-like Command Language 
with Expression Evaluation 
and Flow Control 

@ Displays Program Execution 
Trace in High Level and 


@ Debug at High Level 
Language Level 


® Mixed Language Debugging 
Facilitates Firmware Testing 


LANGUAGE SUPPORT 


Assembly Languages ec @PL/M @ASM 
@ Friendly User Interface with 
Macros and On-line Help ai SYSTEMS & 
| SOFTWARE: 


TARGET SYSTEM 
@ Any iAPX-86/186 Based 


3303 Harbor Blvd., 
C-11, Costa Mesa, CA 92626 


System with a USART (714) 241-8650 FAX (714) 241-0377 
@ IBM PC or Compatible. List: $750 Ours: $695 


SoftProbe is a registered trademark of Systems & Software, Inc. 
IBM PC is a registered trademark of International Business Machines Corp. 


Call Today for FREE detailed 
information or try Risk-Free for 31 days. 


800-421-3006 


HOURS: 8:30 A.M. - 8:00 P.M.E.S.T. 


HOW TO BECOME 
A POWER 
PROGRAMMER 


Introducing Two New Powerful 
Packages, BlackStar Basic Development 
Tools and "C" Function Library 


BASIC DEVELOPMENT TOOLS features four-in-one 
“automatic programming" tools. Including SCREEN BUILDER, 
B+TREE, HELP MESSAGE SYSTEM and EZ SCREEN POP-UP 
WINDOWS. Can be used separately or together. Compatible with 
Microsoft Quick BASIC and Borland Turbo Basic. Comes with 
220 page manual and two diskettes. 
"C" FUNCTION LIBRARY New ANSI Standard with over 
275 functions. A comprehensive development package for the latest 
"C" Compilers including Microsoft and Lattice. Complete source 
code and demo program, as well as small, medium 
and large memory models are included. Plus = 
350 page instruction manual and three diskettes. qy, 
SPECIAL OFFER! 

STERLING 

CASTLE 


$99.00 each, both for $175.00 
PROGRAMMING Scr eenila iV 


ORDER TODAY! 1(800) 722-7853 

(213) 306-3020 in California 

All trademarks acknowledged. 
PRODUCTIVITY! 
° SCREEN MANAGEMENT SYSTEM 
SUBSTANTIALLY REDUCE APPLICATION DEVELOPMENT TIME! 

Save valuable time by avoiding the tedious, time consuming process of writing 
screen handling source code. screenplay’s easy-to-use panel painter allows you to 
create I/O panels, pop-up help windows or menu panels which you use in your program. 
FLEXIBILITY IN PANEL PAINTING; FLEXIBILITY AT RUNTIME! 

True screen handling flexibility is yours with screenplay, because you can override 
default panel settings to design practically any type of panel imaginable! screenplay 
continues to provide the flexibility you need during the operation of your program by 
allowing you to change just about any panel characteristic at runtime. 

PROTOTYPE PANELS BEFORE YOU WRITE CODE! 

With screenplay, you can prototype your draft screens before you write a single 
line of COBOL source code. These can then be reviewed with your boss or your 
customer for final approval, before you start writing source code. 

MORE THAN ONE LINKING OPTION! 

In addition, linking screenplay’s runtime unit is your choice! You can link 
screenplay by interrupt or directly to your application. And if your compiler doesn't 
allow a direct link, you can take advantage of a dynamic load option for linking 
screenplay to your application. 

FULL CONTROL OVER KEY ASSIGNMENT! 

You can assign practically any keyboard key to serve as a specific cursor function 
and define exactly which keys will return control to your application. screenplay gives 
you the power to entirely reconfigure the keyboard for your program. 

POWERFUL, ONE-STEP PANEL PAINTING 

screenplay’s panel painting process is a "one-step" approach. There’s no need to go 
through a separate process to establish fields on your I/O panel. What's more, you can 
use any ASCII character in your screenplay panels. You also have full control over 
character attributes such as foreground and background color, intensity and blinking. 
EASY PANEL FILE MANAGEMENT! 

Panels are stored in an ASCII file which is compressed to save memory and disk 
space screenplay’s Panel Management Facility allows you to easily copy panels across 
and within files, rename panels, delete panels, test and print panel details. You can 
even print an image of the panel for your documentation! 

NO ROYALTIES / NOT COPY PROTECTED! 

screenplay’s panel control runtime unit, better known as The Panel Control Facility 
may be linked to your program without paying a dime in royalties. In addition, 
screenplay isn’t copy protected to make it even easier-to-use. The Panel Control Facility 
allows you to control almost every panel characteristic by using parameters. 

SUPPORTS MANY COBOL COMPILERS! 

Supports IBM COBOL, Microsoft COBOL, Realia COBOL, Ryan-McFarland ‘COBOL 

and Ryan-McFarland COBOL 8X; List Price $175.00, OUR PRICE $155.00 


PROFESSIONAL TOOLS 
FOR PROFESSIONAL 
PROGRAMMERS 


IMER’S SH 
fe. Services anda 5 
Pond Park Road, Hingham, MA 02043 
Mass: 800-442-8070 or 617-740-2510 2/87 


In 


COBOL 
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Programmers & 
Developers 


New 
Products! 


Distribute Your Demos with 
No Royalties 


Screen Machine creates interactive demos, 
tutorials, menu systems and DOS shells. In- 
cludes a text screen editor that optionally 
generates source code” and binary or text 
files. Never write code for screen display 
again. Capture any program’s text screens for 
editing and your own use. Capture CGA com- 
patible graphics screens for BLOAD or direct 
display. SAVE hundreds of HOURS of work. 


Now there’s no need for separate screen and 
demo software packages and no need to pay 
Outrageous royalties. Priced at only $79.00. 


*Turbo Pascal, Mach 2 for Turbo, Assembler, dBASE II & Ill, 
BASIC (including The Inside Track and Mach 2). 


Supercharge Turbo Pascal 


Mach 2 for Turbo Pascal adds assembler 
speed to your programs. 90 + subroutines, 
most in assembler, give you speed and func- 
tionality you never knew was possible. No 
knowledge of assembler language required. 


INSTANT displays. INSTANT windows (incl. 
exploding and boxed). FASTEST sort you've 
seen. Read/write files FAST as DOS. IN- 
STANT menus, 1-2-3 horizontal and vertical 
bar. 


Trap*C/“Break & DOS critical errors so no 
more A)bort, R)etry or !)gnore. Emulate 
BASIC PRINT USING for FAST formatted 
numbers. Execute any prog, batch or DOS 
command without ending program. 


Read environment. Read file directory. 
Get/set file attributes. Plus too many string 
functions to describe here. No royalties when 
you distribute COM programs. All source 
code included. A true bargain at $69.00. 


NOT COPY PROTECTED. 30 Day Money-Back 
Performance Guarantee. Requires IBM/com- 
patible & DOS 2+. 


Order Now 800-922-3383 


We welcome VISA/MC. COD US only $3. 
S/H US $3, Canada $5, Elsewhere $18. GA 
res. add tax and call 404-973-9272. Demo 
available. Send $5 check. Refunded on direct 
purchase. 


We also publish Stay-Res, Mach 2 for BASIC, 
The Inside Track and Peeks ’n Pokes. 


MicroHelp, Inc. 
2220 Carlyle Drive 
Marietta GA 30062 
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Security can be exercised from file level 
down +o individual field level. 

Access to various FOCUS modules 
must be accomplished from within FO- 
CUS. Unfortunately, there are no menus 
to assist the user in getting from one 
module to another. Further, the com- 
mand syntax sometimes varies signifi- 
cantly between modules. These short- 
comings make it unnecessarily difficult 
for a new user to learn and use the 
language. 

Several data base structures are sup- 
ported, including hierarchical, relational, 
and cross-referenced segments. The pri- 
mary structure is hierarchical, and 
PC/FOCUS commands are geared heav- 
ily toward its support. 

For the typical PC user, the availabil- 
ity of varied data base architectures is a 
mixed blessing. The complexities of var- 
ied, interrelated structures require a solid 
knowledge of data base design. For com- 
plex applications, a data base design 
must be well thought out to take full ad- 
vantage of FOCUS’s capabilities. 

The cost of a poorly designed data 
base can be high. Poor design can result 
in low performance, inability to easily 
produce desired reports, and difficulty in 
interfacing to other applications. If you 
need to restructure a data base, you'll 
have to redefine the master file descrip- 
tion and rebuild the data files, which can 
be a lengthy and cumbersome procedure. 

On the other hand, FOCUS’s varied 
structures give the user several advan- 


tages. They allow performance optimi- 
zation, offer greater flexibility in 
application design, and facilitate data 
base security and the production of var- 
ied and complex reports. 

In summary, PC/FOCUS is clearly 
one of the most powerful data base man- 
agement and application development 
tools available for the PC. For main- 
frame FOCUS users, it will be the prod- 
uct of choice because of the ease of 
training and data exchange between PC 
and mainframe and the absence of file 
compatibility problems. 

For users who don’t have experience 
with FOCUS on a mainframe, PC/FO- 
CUS should be strongly considered if you 
need to create complex reports or appli- 
cations involving financial modeling, sta- 
tistical analysis, or graphics. However, if 
your requirements aren’t so demanding, 
a less expensive and diverse language 
may be better suited to your needs.— 
W.A.P. 


Data Language PROGRESS 
PROGRESS is a data base management 
system designed with the user in mind. It 
has power and a commendable ergono- 
mic design. The documentation is a plea- 
sure. Data Language understands that a 
DBMS is more than a technical exercise 
and should be a complete package that 
users can and want to use. PROGRESS 
has functional capabilities that allow end 


Sample PC/FOCUS report writer capabilities 


Format control 


eHeadings and footings (with data insertions) 


eSubheads and subfoots 
eMultiple reports per page 
Edit masks for field editing 


eDecoded fields (for example, MO1 = January) 


eFolded and underscored lines 


eSuppressed printing of fields and values 


Position columns anywhere on report 
Display in column or row formats 
eNontabular reports 

eFormat option for missing data 


Sorting 

eAcross columns 

eBy table field 

eBy defined field 

eGrouping within specified ranges 
Calculations 

eBased on Boolean logic 


eStandard functions (Ave, Max, Min, Pct, Sum, Cnt, and Tot} 


eComputed fields using summarized values 


eDefined temporary calculations 


eExpressions combined arithmetically and logically to create new fields 


eUser-defined functions 
®Row and column totals 


Holding and saving reports 


eHold file (DIF, WP, or Lotus format) 
Save file (ASCII or internal format} 


Figure 1. 


JACK™ The Resident Program Developer’s Kit. 


JACK™ contains everything you need to create your own RAM resident software without the headaches of memory 


management, windows or DOS re-entrancy. 
JACK™ FEATURES: 


Virtually any C or ASSEMBLER program can be made memory resident without any modification to the existing 
source code. All you have to do is link your program with our library. 


Screens are automatically saved to conventional memory [or the expanded memory of an Intel Above Board if 
present] when popping up and restored upon popping down . 


DOS function calls and disk I/O within your memory resident program can safely be used and JACK™ does not 
make any use of undocumented DOS calls to solve the DOS re-entrancy problem. 


All programs developed with JACK™ peacefully coexist amongst themselves and with the many popular pop-up 


utilities from other developers. 


CrackerJack would like to introduce BEYOND™, a library of memory management and service routines for the Intel Above 
Board. Now all of your programs can take advantage of expanded memory. With our library and Intel’s ABOVE Board, your 
programs can go ABOVE and BEYOND™ their normal limitations. 


To Order, please send $199.95 [US] + S/H for JACK™ or $49.95 [US] + S/H for BEYOND™ by certified check or 
international money order to: 


Crackerjack Microsoftware Corporation 


200 Bay Street PO Box 86 
Toronto, Ontario M5J-2J2 
Canada 


(416) 865-9621. 


Please Note: When ordering, please specify either the Assembler version or C version of JACK™ and indicate the vendor and 


release level of your compiler. 


JACK™, CRACKERJACK and BEYOND are registered trademarks of CrackerJack Microsoftware Corporation, Intel is a registered trademark of Intel Corporation, Microsoft and MS-DOS are 


registered trademarks of Microsoft Corporation. 
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*79 STANDARD 


FORTH 79 with double number standard extensions serves 

as a base for the NGS FORTH system. All 79-Standard 

words are available for truly transportable applications. 
*NGS ENHANCEMENTS 

NGS FORTH provides a variety of words found to be 

useful by FORTH programmers (including a print spooler). 


*FIG LOOKALIKE MODE 


Portability from your previous FIG FORTH applications is 


assured through a well defined FIG compatibility mode. 
*MS-DOS COMPATIBLE 
NGS FORTH operates on top of MS-DOS providing 
complete access to all DOS interrupts and functions. 
Regular DOS text files may be written, read, or loaded with 
ease. Hardware I/O port reading and writing are also 
supported. 
“ON-LINE CONFIGURABLE 


NGS FORTH features on-line reconfiguration for expansion 
or contraction of all memory areas. This includes 
dictionary, data stack, return stack, user variable, and 
buffer memory locations and sizes. 
“ENVIRONMENT SAVE AND LOAD 
An ultra-fast environment store and reload saves time 
when using large vocabularies. 
*MULTI-SEGMENTED 
NGS FORTH is multi-segmented to support large 
applications. Separate code, data, and stack segments can 
each grow to a 64K byte maximum. 


VV NEXT GENERATION SYSTEMS 


P.O. BOX 2987 
Santa Clara, CAL. 95055 


*EXTENDED ADDRESSING 
An extended addressing pointer can access data anywhere 
within the full megabyte 8088 addressing range. A high 
speed inter-segment move word transfers data rapidly 
anywhere in memory. 

*AUTO LOAD SCREEN BOOT 
NGS FORTH can be configured to auto-load any disk 
screen at startup. 

*LINE AND SCREEN EDITORS 
The full screen editor utilizes the special keys of the PC 
keyboard. The standard (FIG) line editor is also included. — 

*DECOMPILER AND DEBUGGING AIDS 
The NGS decompiler provides immediate decompilation of 
FORTH colon definitions. The locator reports the screen 
number from which a FORTH word was loaded. The tracer 
provides real time monitoring of an application’s 
execution. 

*8088 ASSEMBLER 
A basic 8088 assembler is provided with control structures 
and standard mnemonics. 

*BASIC GRAPHICS AND SOUND 
Graphics words are defined for many of the more useful 
operations: point setting, line drawing, area filling, and 
color. A wide range of sounds can be generated with the 
sound words. e 


*VERY FAST 
NGS FORTH is a very fast FORTH optimized for the IBM 
PERSONAL COMPUTER and MS-DOS compatibles. 


*PRICES START AT $70 


*NEW HP-110 & HP-150 VERSIONS AVAILABLE 
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SEIDL 
MAKE 
UTILITY 


Version 2.0 


The BEST just got BETTER! 


If you’re serious about software 
development, consider the SEIDL 
MAKE UTILITY (SMK). SMK is 
not just another copy of the Unix 
Make. It was specifically designed 
to deliver features and performance 
not found in other makes. 


V Structured Language to 
describe dependencies in a clear, 
concise and portable manner. 


V Rich Command Set 


includes parameterized macros, 
variables, if-then-else, iteration, 
wild cards, exception cases, 
macro libraries, interactive state- 
ments, environment access, pat- 
tern matching and much more! 


V Intelligent Analysis 
algorithm handles nested include 
files, library dependencies, and 
performs consistency tests to 
detect errors that other makes 
would blindly ignore. 


V Seidl Version Manager 
compatibility lets you expand 
your system into the most 
comprehensive revision/version 
control system available. 


"SMK is a very good Make indeed. 
Its major distinction is a truly simple 
Dependency Definition Language, 
easy to learn and easy to use... 
you ll probably bless SMK." 

— Sextant, July ’86 


"SMK offers many unique features. 
[The error handling facility] is 
extremely useful if a large number of 
files must be recompiled.” 

_-— Computer Language, June ’86 


DOS $3.50 p&h 
Version rv) 9Q”- Call for other 


Only op systems. 


Call Today 
1-313-662-8086 


Visa/MC/COD Accepted 
Dealer Inquiries Invited 


SEIDL COMPUTER ENGINEERING 
3106 Hilltop Dr., Ann Arbor, MI 48103 
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users to build their own applications and 
system developers to build more complex 
systems. 

PROGRESS’s language structure does 
not have quite the set-processing orienta- 
tion of SQL. However, it is far less pro- 
cedural than languages like COBOL or 
FORTRAN or dBASE III’s proprietary 
language. 

The language is well defined and easy 
to use. To update a customer entry in a 
table, an end user or programmer can 
use the UPDATE statement: 


PROMPT)FOR cust_num. 
Find customer USING cust_num. 
UPDATE customer WITH 2 COLUMNS. 


This code segment asks the user for a 
customer number, finds that customer in 
the file, and displays the information on 
the screen in two columns. 

If you want to display customer infor- 
mation and orders for each customer, you 
can write: 


FOR EACH customer: 

DISPLAY name, address, max_credit. 
FOR EACH order OF customer: 
Display order_num, order—date, 
order_amt. 

END. 

END. 


This example uses the FOR EACH com- 
mand to retrieve every customer. Another 
FOR EACH command is then executed 
to retrieve every order for that particular 
customer. 

Orders are related to a customer by 
the customer number field that appears 
in both the customer and orders tables. 
Identical fields are not required to relate 
tables. Tables can be related by a 
WHERE clause: 

WHERE customer.cust-num= ___ orders- 
.cust-num 


table file store 


Retrieval, insert, update, and delete com- 
mands all follow the same basic syntax. 
A particularly nice feature of the PRO- 
GRESS language is that it will auto- 
matically format a screen that combines 
tables. This feature is very handy for end 
users or for quick prototyping of an 
application. 

Unlike SQL, PROGRESS cannot per- 
form certain set-processing functions 
such as nested queries, unions, or the re- 
lational division operation. This may 
seem like a small point, but when devel- 
opers or end users are faced with an ap- 
plication that requires these functions 
they must write procedural code to com- 
pensate for the language’s deficiencies. 
PROGRESS supports array fields, con- 
trary to relational system design princi- 
ples (all fields must be atomic). 

All information about data bases, ta- 
bles, and files is stored in the PRO- 
GRESS dictionary. The documentation 
points out that the dictionary was built 
using PROGRESS, which means it can 
be accessed as if it were any other appli- 
cation table. 

A table is defined using a file-defini- 
tion screen. Users define a table’s fields, 
data types, display formats, initial val- 
ues, validation expressions, and error and 
help messages. Indexes are also created 
with the same procedure. 

Since all applications use the dictio- 
nary, any change in it will be reflected in 
the applications, ensuring the synchroni- 


zation of all data definitions. The system-—-— 


comes with standard dictionary reports; 
new reports can be easily developed using 
the PROGRESS report writer. 

As mentioned, PROGRESS provides 
automatic screen formatting facilities 
that should handle most screen design 
needs. Screens are composed of frames, 
with a frame corresponding roughly to a 
table display. 

As designer, you can give a frame a 
screen specification, or the system will 
assign default values. For instance, if you 


sum sales and row-total and column-total 


by store 
across department 
end 
DEPARTMENT 
Store Catalog Retail 
106 $9,068 $18,300 
200 $7,800 $15,882 
30 $14, 429 $16,549 
42GB $6,950 $19, 300 
Total $37,270 $78,022 
Figure 2. 


Total 


$27, 308 
$23,682 


$38, 960 
$25,358 ‘ 


$107,292 


CALL TOLL FREE 


Professional Programming Products 
by BCSoft 


FREE 


PC-WRITE™ text editor 
with every purchase. 


WARE DEVELOPERS - LOOK AT THESE PRODUCTS! 


Quick-Tools™ 
for QuickBASIC™ users! 


¢ A comprehensive library of over 90 subroutines and 


functions directly CALLable from your QuickBASIC 
programs. 
SORT routines allow sorting of single and 
multidimensional arrays. 
Binary search functions. 
Unique screen handling functions allow splitting 
screens, fast scrolling, special string printing, 
character attribute control, phantom cursors, etc. 
Keyboard scanning and status calls, with field 
inputing and decoding. On screen editing of input 
fields. 
Unique file handling routines. 
FREE Updates and phone support! 
Plus much, much more! 

Only $129.95 Complete 


TURBO.ASM™ 
For Turbo PASCAL users ! 


A unique programming tool which is a must for 
every Turbo Pascal user. The only package designed 
for interfacing assembly language with Turbo 
Pascal. 

Outlines several different ways to add assembly 
language routines to Turbo programs, some without 
effecting vour code space. 

Fully explains the internal workingsof Turbo Pascal 
and data passing methods. 


Includes a library of Assembly routines which can |. 


a 


be used directly from Turbo Pascal. ~ 
The best way to learn assembly language. 
FREE Updates and phone support! 

Only $99.95 Complete 


NET-TOOLS™ 
NETBIOS Programming Tools 
NET-TOOLS allows you to write programs for ANY 
NETBIOS compatible local area network - fast and 
easily. CALLable from Microsoft Assembler, C, 
PASCAL, or FORTRAN. 
Add and Delete local names. 
Initiate and Cancel sessions. Just give NET-TOOLS 
the name of the computer vou would like to call, 
and it will automatically locate the user and make 
the connection for vou. 
Transfer Messages with automatic retries and error 
detection. Both the datagram and session protocols. 
Redirect Local Devices simply and easily with a 
single function call. 
Plus much MORE ! 
Complete SOURCE CODE is provided, FREE ! 
FREE Updates and phone support! 
ONLY $149.00 Complete 


ASMLIB™ 

The Programmer's Library 
A set of over 210 subroutines to greatly increaseyour 
productivity. Written in assembly language 
anddirectly CALLable from Microsoft Assembler, 
C,PASCAL, and FORTRAN. 
Complete SOURCE CODE provided -FREE! 
Text WINDOWing functions allow up to 64 
overlapping windows. 


¢ TERMINATE and STAY RESIDENT programs 


arewritten easily. Programs can “POP UP” with a 
simplekeystroke. Use DOS calls from them, also. 


¢ GRAPHICS on the EGA, CGA, and Hercules™ 


Monochrome. 

Virtual file functions. 

Full FLOATING POINT math and trig with 8087 

support. : 

Int. driven async. support, plus MUCH MORE! 
Only $149.00 Complete. 


NO ROYALTIES REQUIRED 


To ORDER call or write to: 


BC Associates 
A division of BCSoft Corporation 
3261 N. Harbor Blvd. 
Suite B 
Fullerton, CA. 92635 


VISA | VISA, M/C, or COD orders are welcome! eS 


1-800-262-8010 


in CA. dial 1-714-526-5151 
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MetaWINDOW™ 


‘Power Graphics 
| for your IBM PC! 


| PC TECH JOURNAL 


".. a technological tour de 
force for fast PC graphics." 


"Product of the Month" 
NO ROYALTIES! 


MetaWINDOW is an advanced high 
performance graphics toolkit which 
__ bridges the gap between low-level 
| graphic primitive libraries and 
: pre-packaged window managers 


_ High Performance 
| Graphics Capabilities 


| MetaWINDOW builds on today's 

state of the art "object oriented" 
display management concepts, 
and provides powerful, advanced 

| | graphics capabilities similar to 

_| those used on the Xerox Star, 
- | Apple Macintosh, Sun and Apollo 
| | workstations. 


° rounded-corner 
rectangles 


¢ complex multi- 
polygons. 


| Power Graphics! 


Display multiple bitmap or 
"filled-outline" fonts. 

Face fonts for bold, italic, under- 
line or strike-out stylings. 

Full "RasterOp" transfer 
functions for writing, erasing, 
rubberbanding or dragging: 
lines, text, icons, bit images 
and complex objects. 

Create pop-up menus, 

windows and icons. 

Dynamic mouse/cursor tracking 
Event queue processing 
High speed "bitbit" and 
"zoombit" transfers. 


MeiaWINDOW comes complete with 
en bindings for 14 popular C, 
_ Pascal and Fortran compilers, pius 
_ dynamic runtime support for over 30 
| graphics adaptors and input devices. 


‘MetaWINDOW 
Advanced Graphics Toolkit 
| Sdisks, 3 260 page manuals - $185 
_TurboWINDOW 
_ All the features of MetaWiINDOW 
_fust for Turbo Pascal - $79.50 
_METAGRAPHICS 
OFTWARE CORPORATION 
_ ___ 4875 Scotts Valley Drive 


_ Scotts Valley, CA 95066 
408/438-1550 
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display customers and orders, PRO- 
GRESS will build a customer frame at 
the top of a screen to display a customer 
and an order frame below it to display 
all the customer’s orders. As you select 
new customers, their orders appear in the 
frame below. 

You can change the frame displays 
with frame options. The S7DE—- 
LABELS command displays field labels 
next to data. COLUMNS formats data 
into one or more columns. DOWN dis- 
plays multiple occurrences of rows within 
a table. ROW and COLUMN position a 
frame at a particular location on screen, 
and CENTER will center a frame. Oth- 
er commands are available to tailor a 
screen, among them ones for placing 
header information and specifying colors 
for background, foreground, input fields, 
and messages. 

Currently, PROGRESS does not in- 
clude a screen painter. Even though the 
formatting commands give considerable 
assistance, a painter that allows the in- 
teractive creation of highly customized 
screens would be nice. 

The screen design and application log- 
ic are all contained in procedures. A sim- 
ple procedure to update a customer table 
could look like this: 


PROMPT_FOR cust—no. 
FIND customer—no using cust_no 
NO-ERROR. 
IF NOT AVAILABLE customer—no 
THEN DO: : 
CREATE customer_no. 
ASSIGN customer—no. 
UPDATE cust_name, cust_address, 
cust_tel 
WITH SIDE_LABELS CENTER 
END. 
ELSE DO: 
UPDATE customer. 
END. 


The first line prompts the user for a cus- 
tomer number.-PROGRESS then checks 
to see if that customer already exists. If 
the customer doesn’t exist, a new custom- 
er record is created and a frame dis- 
played for data input. If the customer 
exists, the information is displayed on the 
screen for update. 

The NO-ERROR command sup- 
presses the PROGRESS error message 
that would normally be displayed when a 
customer does not exist in the file. For- 
mat commands are used in conjunction 
with the UPDATE command to center 
the display and provide data field labels. 

Through its dictionary, PROGRESS 
gives the application developer and data 
administrator full control over data secu- 
rity, which is admirable for a single and 
multiuser system. As is true for all of 
PROGRESS’s features, this centralized 
control through the dictionary is very 
practical. 


The command syntax for PRO- 
GRESS’s report writer is very similar to 
that of screen display commands. Com- 
mands are available to control totals, 
subtotals, breaks, report headers and 
footers, column headings, data display 
formats, and spacing. A typical report 
might look like this: 


FOR EACH order where order_amt 


>=1000 
BREAK BY customer—no BY 
order_ amt descending; , 


DISPLAY cust_no, order_no, order_amt, 
(TOTAL BY 
customer_no), salesman.END. 


In this example, PROGRESS finds all 
orders over $1,000. The report will be 
sorted by order amount within a custom- 
er number and will display the customer 
number, order number, order amount, 
and salesman. Each time the customer 
number changes, PROGRESS will cal- 
culate and display the total orders for 
that customer. 

PROGRESS offers many features 
normally expected within a DBMS but 
all too often missing from PC-based 
packages. First and foremost, PRO- 
GRESS provides full transaction back- 
out and system recovery. Transaction 
back-out is based on the logical-unit-of- 
work concept. If a user is entering detail 
lines for an order but cannot complete 
the full transaction, the user can abort 
the transaction and all entered detail i 
lines for the order will be automatically ~ 
backed out from the data base. This fea- 
ture is very important to ensure the data 
integrity of an application. 

PROGRESS offers automatic recov- 
ery of data in the event of a system fail- 
ure. When the user reenters the system, 
PROGRESS checks its log file to make 
sure all completed transactions have 
been correctly applied to the data base 
and all indexes synchronized with their 
underlying tables. For the most part, PC- 
based DBMSs are woefully lacking when 
it comes to data integrity. 

Data Language guarantees the porta- 
bility of applications between operating 
systems. To assist the developer in ensur- 
ing code compatibility, PROGRESS of- 
fers special commands to test a feature 
when operating systems are switched. If 
a feature works differently on a new op- 
erating system, a developer can compen- 
sate accordingly. Data Language is 
serious about providing the system devel- 
oper with the needed tools. 

PROGRESS is a superb, non-SQL 
package. This DBMS has much to offer; 
it’s no wonder that it has such a loyal 
user base. Data Language is a corpora- 
tion determined to provide useful prod- 
ucts to the industry. I am sure we can 


the 
dBx" 
Translator 


e dBx produces quality C direct from dBASE I, III, 
or III+ programs. 
¢ Move dBASE programs to UNIX or other machines. 


e Improve program speed and reliability. 
e Support multi-user /network applications. 


© Includes full screen handler and allows a choice 
of C database managers. 


° May be used to move programs, help dBASE programmers 
learn C easily, or as a daily tool. 


e For MSDOS, PCDOS, UNIX, XENIX, Macintosh, AMIGA or any 
standard C system. 


e Priced from $350; also available from distributors. 


dBAS 


from Desktop A\i 1720 Post Road East, Westport, CT 06880 
Telephone: 203-255-3400 * Telex: 6502972226MCI 


MCIMAIL-DESKTOPAI 


dBASE is a trademark of Ashton-Tate dBx is a trademark of Desktop Ai 
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FORTRAN PROGRAMMERS 


Looking for the right PC FORTRAN language system? If you’re serious 
about your FORTRAN programming then you should be using F77L - 
LAHEY FORTRAN. 


“Lahey’s F77L FORTRAN is the compiler of choice. It’s definitely a 
‘Programmers FORTRAN,’ with features to aid both the casual and the 
professional programmer... F77L compiled the five files in a total of 12 
minutes, which was 4 times as fast as MS FORTRAN and an astounding 6 

times as fast as Pro FORTRAN.” - PC Magazine as 


Compare the features and performance of other PC FORTRANs with F77L 
and you will find that F77L is clearly the superior product. 


Full Fortran 77 Standard (F77Lis not asubset)® Fast Compile - Increases productivity 
Popular Extensions for easy porting of mini ¢ Source On Line Debugger (Advanced 
and mainframe applications features without recompiling) 
COMPLEX 16, LOGICAL*1 and INTEGER*2 e© Arrays and Commons greater than 64K 


Recursion - allocates local variables on e Clear and Precise English Diagnostics 
the stack ¢ Compatibility with Popular 3rd Party 
IEEE - Standard Floating Point Software (i.e. Lattice C) 

Long variable names - 31 characters e Easy to use manual 

IMPLICIT NONE e Technical Support from LCS 


© NEW FEATURE - NAMELIST 


F77L - THE PROGRAMMER’S FORTRAN 


$477.00 U.S. 
System Requirements: MS-DOS or PC-DOS, 256K, math coprocessor (8087/80287) 


FOR MORE INFORMATION: (702) 831-2500 
Lahey Computer Systems, Inc. International Dealers: 
P.O.Box 6091 England: Grey Matter Ltd., Tel: (0364) 53499 ef 
Incline Village NV 89450 Denmark: Ravenhoim Computing, Tel: (02) 887249 Editor ky Choice 
USA i Australia: Computer Transitions, Tel: (03) 537-2786 - PCO Magazine 
os Japan: Microsoftware, Inc., Tel: (03) 813-8222 


SERVING THE FORTRAN COMMUNITY SINCE 1967 


MS-DOS & MS FORTRAN are trademarks of Microsoft Corporation.Pro FORTRAN refers to Professional FORTRAN a trademark of 
International Business Machines. 
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NEW FROM 
C WARE 


TA-DAH! 


DESMET C 
V 3.0 


THE FASTEST 
C COMPILER JUST GOT 
FASTER! 


FASTER DEVELOPMENT 

Invoke DeSmet C from our 
SEEt editor. The first error returns 
you immediately to SEE at the error 
line with the error message 
displayed. 


FASTER COMPILATION 

When you don't use inline 
assembly code or don't want to see 
the ASM88 output, the V3.0 
compiler produces object code 
directly — making DeSmet C up to 
twice as fast as before. 


= PES 


EXPANDED STANDARD 
LIBRARY 
New environment, networking, 
path, file, time and string functions 
now included. 


DESMET GAZETTE 
While our supply lasts, we are 
shipping all new customers an 
introductory copy of this excellent 
code intensive quarterly published 
by Pacific Data Works. 


C88 C Compiler Still only $109 
D88 Debugger 50 
Large Case Option 50 
MAKE utility (an excellent value)50 


Product literature sent on request. 


Call us now and we'll ship today. 


C WARE 


CORPORATION 

(408) 720-9696 TELEX: 358185 

P.O. Box C 
SUNNYVALE, CA 94087 USA 
VISA, MC & AMEX 
Street Address: 505 W. Olive Suite 767 
Tech BBS (408) 720-8197 
300-1200-2400 BAUD 
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ucts to the industry. I am sure we can 
look forward to substantial enhance- 
ments that will continue to position 
PROGRESS as an industry leader. 
—R.R.F. 


Software Merchants Unlimited 
SIMPLE 

SIMPLE stands for System Implementa- 
tion by Example, Software Merchants 
Unlimited’s data base offering. The idea 
is you give an example of what you need 
and SIMPLE does the rest. The result is 
an application program that processes 
anything close to the example specified. 
This product is targeted for sophisticated 
end users and software developers work- 
ing on small-to-medium applications. 

Here are SIMPLE’s salient features: 
Files are made up of fixed-length records 
with a maximum of 50 fields. The num- 
ber of records in a file cannot exceed 
64,000. Field sizes are determined by the 
data type chosen, with three data types 
available: character (which can be up to 
66 bytes long), numeric (18 bytes), and 
date (8 bytes). 

SIMPLE’s data manager is relational 
in the sense that files are organized in ta- 
ble form. Any field (column) can be used 
as a key field; multiple fields can be used 
as keys. Indexes can be created on single 
fields for sorting purposes. Indexes on 
multiple fields can only be created by 
first creating a super field containing all 
subfields. 

One nice feature is the spreadsheet- 
style user interface. If you’re familiar 
with Lotus or a similar product, you’ll 
immediately feel comfortable with SIM- 
PLE. The program logic is specified in a 
worksheet format. The system provides a 
set of operations that can be used with a 
constructed application. 

Everything you do in SIMPLE is mod- 
al, with the sequence of an application 
development determined by the mode a 
user is in. SIMPLE has seven major 
modes: develop, load, makemenu, use 
menu, others,*tutorial, and quit. 

The develop mode lets you create, 
modify, and run SIMPLE programs. De- 
velop mode also provides access to file 
mode for creation and modification of 
data files. 

From develop, you have seven more 
options to choose from: add, delete, edit, 
export, import, process, and report. The 
names are pretty much self-explanatory; 
they're SIMPLE’s basic functions. As an 
example of what’s possible, selecting add 
presents five more options to choose 
from: 


ePerform prompts the user for the pro- 
gram to run. Since this option was cho- 
sen from the add mode, the programs 
available would be data entry programs. 
A program must have been designed and 
specified before it can be performed. 


eDesign permits painting a data entry 
screen (since it was picked in add mode). 
The screen painter supports searches, 
pop-up windows, help screens, and such. 
But before the design can be done, the 
specify phase must be completed. 
eSpecify allows the specification of data 
files and fields. Conditions for selecting 
or accepting data can also be specified. 
This is the fourth generation language 
component of the system; the program 
logic and processing of data are specified 
here. 

eFile supports file operations and is ac- 
cessible from the perform, specify, file 
and menu options. 

eClear erases the current program and 
closes all open files. 

eOutput is only available from the report 
option, allowing for the selection of a re- 
port output device. 


To create a data entry screen, you would 
choose develop and then add. This enters 
the data entry screen creation mode. If 
you need to create a file, file can be cho- 
sen from here. Once the file is defined, 
you’d specify how the file’s data could be 
manipulated. For example, for a data en- 
try screen you could specify that one 
screen would update several files. Then 
you can use design to paint the screen 
display. At this point, an application 
specification is complete and perform 
will run the created application. 

The makemenu option of SIMPLE’s 
main menu allows creation of application 


menus. Menus can span multiple pages;~~— 


SIMPLE allows nesting and scrolling of 
menus. 

Other options work in similar fashion. 
For instance, a report can be specified by 
painting a screen. The functions avail- 
able for generating reports is fairly 
complete. 

SIMPLE’s strengths are modular de- 
velopment and easy maintenance of de- 
veloped applications, the spreadsheet- 
style user interface, its menu-driven 
design, and the availability of on-line 
help from anywhere in the program. As 
for weaknesses, file sizes are too limited 
for any large commercial applications; 
the maximum field length is only 66 
characters. 

The tutorial included SIMPLE is too 
light to demonstrate the full capabilities 
of the product. At best, it demonstrates 
how to navigate around the product. The 
included example is too simple to be of 
any real value. The number of data types 
supported may not be enough for some 
applications. For instance, SIMPLE 
lacks a data type for time, which must 
be specified in decimal form. ° 

Overall, SIMPLE is best suited for 
small-to-medium-sized appllications, as 
mentioned. The product layout is clean 
and easy to navigate. You can design 
screens and reports relatively quickly, 
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PACKAGE 


$ 


Separate Compilation 
w/inter-module typechecking 
Native Code Generation 

Large Memory Model Support 


Comprehensive Module Library 
Maintainability 

Translator from Turbo and 
ANSI Pascal 


WIN A FREE TRIP TO 


Switzerland 


a ae 


HOMELAND OF MODULA-2 


Return your Modula-2 Registration Card or 
a reasonable facsimile* postmarked between 
March 1, 1987 and May 31, 1987 to be included 
in a once-only drawing! 

Grand Prize: One week excursion for 2 in 
Zurich, Switzerland including a guided tour of 
ETH, the University where Modula-2 was 
created by Niklaus Wirth. European custom- 
ers may substitute a trip to Silicon Valley, 
California. 


Second and Third Prizes: LOGITECH C7 
Mouse or LOGITECH Bus Mouse with Paint 
& Draw software—a $219 value, absolutely 
free! 


*Write to Logitech, Inc. for a registration card 
facsimile. 


Most Powerful Runtime Debugger 


$99 

Everything you need to begin producing reliable 
maintainable Modula-2 code. Includes the Compiler 
with 8087 support, integrated Editor, Linker, and 
BCD Module. We're also including FREE our Turbo 
Pascal to Modula-2 Translator! 


APPRENTICE PACKAGE 


; WIZARDS’ PACKAGE $199 
This package contains our Plus Compiler—for 

professional programmers or for those who just want 
the best. The Plus Compiler with Integrated Editor 
requires 512K and takes advantage of the larger 
memory to increase compilation speed by 50%. Our 
‘Turbo Pascal to Modula-2 Translator is also includ- 
ed at no extra charge. 


MAGIC FOOLKIT $99 

We've put our most powerful development tools 
into one amazing Toolkit for use with either the 
Apprentice or Wizards packages. Highlighted by our 
Runtime Debugger, the finest debugging tool avail- 
able anywhere, the Toolkit also includes our Post 
Mortem Debugger, Disassembler, Cross Reference 
utility and Version which keeps track of different 
versions of one program. Our MAKE Utility figures 
out module dependencies and automatically selects 
those affected by code changes to ninimize recom- 
pilation and relinking. We also provide source code 
of our major library modules for you to customize— 
or just play with. 


WINDOW PACKAGE $49 
Now you can build true windowing into your 

Modula-2 code. Features virtual screens, color sup- 

port, overlapping windows and a variety of borders. 


ROM PACKAGE AND CROSS 
RUN TIME DEBUGGER $299 


For those who want to produce rommable code. 
You can even debug code running in ROM from _ 
your PC. 


Turbo Pascal is a registered trademark of Borland International. 
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Call for information about our 
VAX/VMS version, Site License, University 
Discounts, Dealer & Distributor pricing. 
To place an order call 
toll-free: 


800-231-7717 


In California: 


800-552-8885 


CO Apprentice Package $99 
Wizards’ Package $199 
0 Magic Toolkit $99 
Window Package $49 
ROM Pkg/Cross RTD $299 


Add $6.50 for shipping and handling. Calif. residents 
add applicable sales tax. Prices valid in U.S. only. 


Total Enclosed $ 
MasterCard 0 Check Enclosed 


VISA 


Card Number Expiration Date 


Signature 


Name 


Address 


City State 


Phone 


LOGITECH 


LOGITECH, Inc. 
805 Veterans Blvd. Redwood City, CA 94063 
Tel: 415-365-9852 
In Europe: 
LOGITECH SA, Switzerland 
Tel: 41-21-879656 © Telex 458 217 Tech Ch 
In Italy: 
Tel: 39-2-215-5622 


e YE ] I want the spellbinding power x 
P S! of LOGITECH Modula-2!_§ 


é 


At last! - 


Fast, On-screen 


FLOWCHARTS 


Finally! An on-screen flowchart proc- 
essor that knows about flowcharts - not 
just another “screen draw” program that 
makes you do most of the work. 


Interactive EasyFlow is a powerful 
full-screen graphics program dedicated 
to flowcharts and organization charts. 
With this program you can quickly com- 
pose charts on the screen. More im- 
portant, you can easily modify charts so 
they are always up to date. 


Features: @e Text is automatically 
centered, character by character, within 
shapes as you type it @ Text formatting 
controls allow you to over-ride the auto- 
matic formating where desired e Lines 
are created by specifying the starting 
and ending points - the program auto- 
matically generates the route @ Cut and 
paste facility allows arbitrary chart 
fragments to be moved, copied rotated, 
reflected or sent to/from disk @ Shape 
insert-delete and row/column insert- 
delete e Charts can be up to 417 
characters wide by 225 lines high. 
Charts too wide for the printer are auto- 
matically printed in strips. @ Charts can 
be larger than the screen - the window 
into the chart scrolls both horizontally 
and vertically as necessary e Works 
with many popular matrix printers in- 
cluding Epson, IBM graphics printer and 
compatibles. Full support for HP 
LaserJet and LaserJet Plus. Works with 


STATUS BAR (not to be 
confused with a wet bar) tells 
you what Interactive EasyFlow 
is.doing at all times. 


TEXT/MESSAGE 
WINDOW used to enter 
user text and to display 
messages from Interactive 
EasyFlow, 


CURRENT SHAPE 
WINDOW - shows the 
content of the current 
flowchart shape (the one 
under the SHAPE 
CURSOR) in complete 
detail. 


HavenTree Software Limited 
P.O. Box 1093-K 

Thousand Island Park, NY 13692 
Information: (613)544-6035 ext 46 


Shape request - M6 


D Is entry“valid “279 


HP 7475A (& compatible) plotters. Can 
be used with ANY printer when non- 
graphic (character) output is acceptable 
@ All standard flowcharting shapes in- 
cluded @ Most shapes supplied in large, 
medium and small sizes e Extensive 
manual (100+ pages) includes many 
examples @ Context sensitive “help” 
facility provides immediate assistance at 
any time @ Any number of titles can be 
placed on a chart @e Commentary text 
blocks can be placed anywhere in the 
chart ‘e Fast: written in assembly lan- 
guage @ Plus many more features than 
we can mention here 


Requires at least 320K memory, DOS-2 
or higher and an IBM or Hercules com- 
patible graphics card. On EGA, full 
640x350 resolution is used. 


Order direct for only $149.95 + $2.00 
S&H (USA/Canada), $10.00 (foreign). 
Payment by MO, check, VISA, 
MasterCard, COD or Company PO. 
Rush orders accepted ($15.00 S&H; 
USA/Canada only). Rush orders re- 
ceived by noon will be delivered the next 
business day (to most locations). 


1-800-267-0668 


The sample screen display shown below is typical of 
what you see while editing a chart. Other screen dis- 
plays are provided for entering titles, changing 
options, getting “help” and so on. 


Order Desk: 


CHART WINDOW gives an overview of your chart; this 
example shows the “normal” view. “Close-up” view shows a 
smaller part of the chart in more detail. “Wide-angle” view 
shows a larger part of the chart at reduced size. 


SHAPE CURSOR shows where you are in 
the chart. Cursor keys move it around; chart 
window scrolls if you run off the edge of the 
window. 
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and the price is competitive with similar 
products on the market.—K.S. 


Software System Technology XDB 
XDB from Software System Technology 
represents a new wave of fourth genera- 
tion software. It is a state-of-the-art rela- 
tional DBMS with sophisticated yet 
friendly application development tools. 

XDB is built around a query language. 
similar to IBM’s SQL. It provides facili- 
ties for creating reports, forms, menus, 
and business graphs and for creating and 
editing programs. Of course, many ven- 
dors claim similar capabilities, so what 
make XDB different? 

Two features separate XDB from oth- 
er products in its class: a brilliantly de- 
signed, integrated architecture and the 
capability to develop many business ap- 
plications—without programming. 
Through a series of menus and selection 
screens, each accessible with a single key 
stroke, XDB permits creation of applica- 
tions with minimal effort. For example, 
the report shown in Figure 3 and the as- 
sociated data base and data entry screens 
can be created without programming. 
The user simply answers a series of ques- 
tions needed to do such things as define 
report layouts, sort report fields, and 
group data. 

XDB’s on-line help facilities are rea- 
sonably clear, well defined, and easily ac- 
cessible from various XDB menus. I’ve 
found XDB’s ease-of-use features to be 
among the best I’ve seen. 


One of XDB’s strengths is the ability 


to move easily from module to module 
without having to learn myriad cryptic 
commands. A user can easily create or 
access custom data entry forms, selection 
menus, and reports. Data base tables can 
be queried using simple, flexible query 
commands. 

A variety of utilities are available for 
importing and exporting data, data com- 
paction, table sorting and copying, and 
for producing detailed and summary re- 
ports about data base table structures. 
Now for a closer look at the various sys- 
tem modules. 

The heart of XDB is a query language 
called XQL (extended query language). 
Like SQL, XQL is a high-level, multi- 
purpose language that can be used to de- 
fine, store, retrieve, delete, and update 
data in a table. XQL works directly with 
XDB’s relational data base structure. Its 
commands can be used by themselves or 
embedded in C host language code or 
XDB’s own command language. 

Generally, XQL functions on sets of 
records rather than individual records. 
The following command is a simple illus- 
tration of XQL’s set operation facilities: 


select * from customer - where city = 
“CHICAGO” 


This command retrieves all records and 
associated fields from the customer table 
if the customer’s city is Chicago. This 
same search could have been done with- 
out programming by using XDB’s data 
entry and search facilities. You can use 
the proprietary data base editor to 
browse or selectively search a table using 
query-by-example. 

XQL v.1.1 does not include all of 
SQL’s features. For example, the XQL 
SELECT command does not include all 
SQL SELECT statement options. The 
XQL version lacks HAVING and DIS- 
TINCT options. 

The HAVING option is used to elimi- 
nate selected data groups. While the ab- 
sence of this command is a clear 
difference between the two languages, it 
does not prevent XDB from offering the 
same functionality. The same results can 
be achieved through the use of nested 
queries. 

The lack of a DISTINCT option, how- 
ever, is more critical. Unlike SQL, the 
XQL SELECT command does not elimi- 
nate duplicates when executed, unlike 
SQL. With XQL, creative programming 
options must be used to achieve what 
could be a simple operation. Software 
System Technology has stated that this 
feature will be added in the next release 
of XDB, planned for May 1987. The 
company is moving toward full SQL ca- 
pability for XDB. 

XDB’s form generator has some im- 
pressive features. Of course, it can auto- 
matically create a form for table input 
and maintenance and permits the design 
of customized forms. It also supports 
three types of form files, namely: data 
entry, table lookup, and calculated fields. 
Further, a wide range of input validation 
and edit options are available, such as 
default, minimum, and maximum values; 
edit masks; and prompts to guide a user 
entering data into form fields. 

Additionally, the form generator in- 
cludes a number of features for complex 
applications development. Using an XDB 
form, a lookup can de done on up to 10 
tables and a single form can update data 
in up to 12 tables. These and other fea- 
tures make the form generator a power- 
ful tool. 

With the report generator, tabular re- 
ports can be defined in either batch or 
interactive mode. In interactive mode, 
the report generator allows data group- 
ing and subgrouping, with calculations of 
totals, averages, minimums, maximums, 
and counts. Again, no programming is 
required. During this process, XDB’s 
own command language code is generat- 
ed and can be saved for later use or 
modification. 

Since a substantial portion of the code 
can be created automatically and saved, 
complex reports can be built more quick- 


Add Data Security to Your C Programs 


Add Fast or Thorough Encryption 
or Compression to Your Programs 
WITHOUT Royalties 


Build the safest and most popular methods of 
protecting your data directly into your program 
without paying royalties. Don’t worry if you’re 
not sure what to use. The discussion of security 
methods in the manual (with demos on disk) 
will help you make a choice based on your 
application. 

With Security Library you can: 
¢ Keep files secure on a multi-user network 
¢ Speed up data transmission and 

communications through data compression 
* Control access based on privileges given to a 

hard disk or LAN user 


“I create custom software for business 
applications. I’m using the Security Library to 
encrypt so that certain information will not be 
readily available. The documentation is 
excellent. It gives a thorough explanation about 
how you can secure a file.” 

— Bruce Philips, Custom Software Design 

Virginia Beach, CA 


Requires MSDOS 2.0 + . Works with Microsoft C and Computer Innovations 
C86. Please specify compiler when you order. 
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You Choose the Security Level 


Algorithms provided include The National 
Bureau of Standards’ Data Encryption Standard 
(DES) and the Vernam and Vegenere ciphers. 
Encrypt a 10K file in 3 seconds with one method 
or 50 seconds with another. 

Six algorithms are provided, along with 
password and non-password encryption 
schemes. 


Valuable Extras 


The Huffman coding routine can reduce the 
size of a file by 25 to 50%. The routine to change 
the attribute bytes of a file can make that file 
invulnerable to casual browsing or accidental 
deletion. There’s even a program to change 
every byte of a file to a null character - not 
even un-erase programs can recover it then! 


Call 800-821-2492 to order Security 
Library risk-free for only $125. Source 


& Object is $250. 


solution 
Systems" 
335-L Washington St., 


Norwell, MA 02061 
(617) 659-1571 


Personal REXX 
for the IBM PC 


Interpreter for the full REXX language, including all of the standard 
REXX< instructions, operators, and built-in functions 


Sophisticated string manipulation capabilities 


Unlimited precision arithmetic 


Direct execution of DOS commands from REXX programs 


Built-in functions for DOS file I/O, directory access, screen and keyboard 
communication, and many other PC services 


Compatible with VM/CMS version of REXX 
Uses include: 

— Command programming language for DOS 
— Macro language for the KEDIT text editor 


— Can be interfaced by application developers with other DOS 
applications, written in almost any language 


$125 plus $3 shipping 
MC, VISA, AMEX, COD, PO, CHECK 


Mansfield Software Group, Inc. 
P.O. Box 532 

Storrs, CT 06268 

(203) 429-8402 
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-RAWPOWEROFFORTH 


CONVENTIONAL LANGUAGES 


| Now you can compile even large pro- 


_ grams in the blink of an eye. If you 
| don’t need to compile the huge fast 
_ programs we handle so well, use the 
-metacompiler to spin off compact 


ones — as small as a few hundred 


bytes for simple threaded utilities — 


as small as 2 kbytes for a full Forth | 


| execution core. HS/FORTH is the 
| best base from which to spin off either 
_ direct or indirect threaded systems, 
| small or large, or anything else you 
| might invent. This is absolutely the 


most flexible Forth system available, 


at any price, with no expensive extras 
you'll need to buy later. Distribute 
_metacompiled tools, or turnkeyed 
applications royalty free. 
| Although HS/FORTH is unmatched 
for language experimentation and 
_ development, remember that we 
wrote it to be a top notch application 
development system. Your appli- 
| cation will have all of DOS at its dis- 
| posal, commands, other programs, 
| functions, everything! 1/O is easier 
than in Pascal or Basic, but much 
more powerful — whether you need 
pane formatting, or random ac- 
cess. Send display output through 
DOS, BIOS, or direct to video 
“memory. Windows organize both text 
and graphics display. Math facilities 
include both software and hardware 
| floating point plus an 18 digit integer 
_ (finance) extension and fast arrays for 
_ all data types. The hardware floating 
joint covers the full range of trig, 
| hyper and transcendental math in- 
cluding complex. Forth gives you 
total control of your computer, but 
only HS/FORTH gives you imple- 
mented functionality so you aren't left 
hanging with “great possibilities” 
(and lots of work!) 
We can’t possibly cover everything in 
this ad, so please call or write and ask 
| for our brochure. We'll also be happy 
| to answer any questions. 
HS/FORTH complete system: 
Forth: Text & Reference (500pg) 
_ Kelly&Spies, Prentice Hail 
HS/FORTH: Tutorial & Reference 
| Kelly&Callahan (600p9} 
_HS/FORTH Glossary 
DEMO DISK 


| er | Visa = Mastercard wees) 


_ HARVARD 
‘SOFTWORKS 


_ PO BOX 69 
_ SPRINGBORO, OH 45066 
(513) 748-0390 
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ly. Later, enhancements can be made to 
the code that are beyond the capabilities 
of the generator. 

The high-productivity XDB command 
language is relatively easy to learn and 
use. It uses both XQL and XDB proce- 
dural command language instructions. 
The procedural component of the lan- 
guage includes program-fiow constructs 
like IF... ELSE, WHILE, GOTO, and 
CALL. Other commands control the in- 
put and output of data, including data 
format and changes in printer status. 
Commands are even available to deter- 
mine whether XQL successfully retrieved 
data from a table. Clearly, a substantial 
portion of the command language’s pow- 
er comes from its ability to integrate 
XQL and procedural code. 

In addition to XDB’s own built-in 
command language, a C programming 
language interface is sold separately. Its 
library of routines provides complete 
control over the data base and further 
flexibility in report writing. 

The graph writer allows creation of 
business graphs directly from a data base 
table or query result. Six standard 
graphs can be automatically produced: 
pie charts, scatter plots, and bar, line, x- 
y, and curve graphs. If there are large 
variations in the range of data, it is auto- 
matically scaled. The user can specify a 
main title, subtitle, and x- and y-axis leg- 
ends. Columns on the screen can be sort- 
ed in ascending or descending order, and 
new columns can be created by specify- 
ing a name, position, and formula. The 
graphs can be displayed on-screen or 
printed on a dot-matrix printer. 

The graph writer is by far the weakest 
of the XDB modules. While the func- 
tionality is good, the quality of screen 
graphics is inadequate for high-quality 
screen graphics applications. Users re- 
quiring high-quality graphics should ex- 
port XDB data to a package with 
enhanced screen-display facilities. 

As for printer graphics, the graphics 
writer produces output of acceptable 
quality. However, XDB v.1.1 does not 


support a wide range of printers. For ex- 
ample, I tried and failed to print graphs 
on a Toshiba P351. 

In addition to the current XDB v.1.1, I 
had an opportunity to look at a beta copy 
of XDB v.2 and was impressed by the 
features of the new version. Planned en- 
hancements include extended compatibil- 
ity with SQL, greater printer and DOS 
directory support, and additional data 
string-handling and statistical functions. 
With the future release of a multiuser 
version, these features have the potential 
to make XDB a major contender. 

In terms of functionality, XDB com- 
pares favorably with such products as 
Ashton Tate’s dBASE III Plus and Mi- 
crorim’s R:BASE 5000. Anyone looking 
for an easy-to-use, reasonably priced ap- 
plication development system should con- 
sider XDB.—W.A.P. | 


Richard R. Finkelstein is vice president 
of the Codd and Date Consulting Group 
in Chicago, Ill. He specializes in rela- 
tional data base management systems, 
providing industry analysis and support 
to data base management vendors and 
the Fortune 500. 


William A. Patterson is president of 
E&P Associates in Chicago, IIl., a con- 
sulting firm specializing in fourth gen- 
eration languages and computer system 
planning. Patterson has 19 years’ 
experience in data processing and 


consulting. a. 


Kasu Sista is an independent consultant 
with 10 years’ experience in data pro- 
cessing. He specializes in financial 
products, servicing banks and related 
firms. 
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Last Name First Name 


Department 1915: Personnel 


Anderson James 
Harrison William 
Lawson Samuel 
Patterson Karen 


Total for Dept 1015 


Figure 3. 


Pay Rate Hours Pay 


(Manager: H. Humes) 


$14.50 40 

$10.00 4g 

$11.20 42 $470.48 

$6.56 30 © $195.00 
$1,565 


You’d Be Sur 


ne 


prised Who Uses 


Essential Graphics Functions 


And some of our well-known customers would be just as 
surprised if they saw themselves in this ad. We don’t splash 
their names all over the place as a matter of professional 
courtesy. 


Let’s face it. Just because someone else uses a product is 
not reason enough to buy it. The clincher is that our 
programs run a documented 40% faster than the closest 
competitor. To complete the picture, our code is up to 
75% smaller due to efficient coding 

and the granularity 
of functions. 


However, should 
curiosity get the best 
of you, call us at 
201-762-6965 and 
we'll drop a few 
highly impressive 
names on you. 


Behind every 
great program is a great library. 


Draw Your Own Conclusions 
When you’re responsible for a project that includes 
advanced graphics, “graphics windowing;’ or character 
font manipulation, Essential Graphics is the clear choice. 
We've taken the grind out of graphics programming and 
replaced it with speed and versatility. 


No Royalties, 30 Day Guarantee 


We believe that selling you a programming tool does not 
make us your co-authors. So we don’t charge any royalties 
or run time fees. If within 30 days you don’t find our 
library satisfactory, dump the whole thing and receive a 
complete refund. 


Functions At A Glance 
Graphics Adapters: 
IBM Color Graphics 


Features: 
© Fastest functions available 


© Dots, Lines, Circles, Arcs, 
Pies, Bars 

© Manipulate character fonts 

e@ Move blocks, do animation 

© User definable patterns 

© Seed filling in a boundary 

© Clipping on screen 
coordinates 

Devices Supported: 

e IBM, Epson, Oki printers 

ae © HP Plotters, HP Laser Jet 

: © Microsoft, Logitech Mice 


IBM Enhanced Graphics 

Hercules Graphics 

AT&T, Olivetti Graphics 

Tecmar Graphics Master 

Others (Call) 

Compiler Compatibility: 

® Microsoft, C, Fortran, 
Pascal 

© Lattice C, Aztec C 

© Computer Innovations 
C86, DeSmet C 

e Wizard C, Mark Williams 


$250.00 

Do Your Homework 
The library you buy can influence the rest of your 
programming life. We encourage you to do some checking 
before making a decision. When you’ve done your home- 
work, you'll choose Essential. Call our support staff of 
experienced C programmers and find out before you buy 
how things will be after your check clears. 


To order or for support 
call: 201-762-6965 


For foreign orders contact: 


England: Gray Matter Tel. (0364) 53499 
Japan: Lifeboat Inc. of Japan Tel: 293 4711 
West Germany: Omnitex Tel. 07623-61820 


Essential Software, Inc. 
PO. Box 1003, Maplewood, New Jersey 07040 
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Fourth generation data bases and manufacturers 


ACCELL—$2,500 (base price) PC/FOCUS—$1,295 
Unify Corp. Information Builders Inc. 
4000 Kruse Way PI. 1250 Broadway S 
Lake Oswego, Ore. 97035 New York, N.Y. 10001 
(503) 635-6265 (212) 736-4433 
Informix (single-user version) PROGRESS 
SQL—$795 4GL—$995 PC version—$695, LAN version— 
Informix Software Inc. $2,450 
eee 4100 Bohannon Dr. UNIX, XENIX—$1,400-19,500 
Menlo Park, Calif. 94025 Data Language Corp. 
(415) 322-4100 47 Manning Rd. 
INGRES—$1,200-$2,000 Billerica, Mass. 01821 
Blcical eee he (800) 327-8445, in Mass. (617) 663- 
1080 Marina Village Parkway 5000 
P.O. Box 4006 System Implementation by Example 
Alameda, Calif. 94501 (SIMPLE) —$395 
ae eS Simeorammers (800) 446-4737, in Calif. (415) 769- Software Merchants Unlimited 
1400 2252 Fillmore St. #401 
Macic PE —-$405 San Francisco, Calif. 94115 
are | Akoneant : (800) 874-6753, in Calif. (415) 567- 
18007 Skypark Circle Dr. #B2 5071 
Irvine, Calif. 92714 XDB—$395 
yo U (800) 345-6244, in Calif. (714) 250- Software System Technology Inc. 
1718 7100 Baltimore Ave., Ste. 204 


College Park, Md. 20740 


r e @ | d y ? (301) 779-5486 


eliS=c Interactive query 


If you need it, 
and think you can 


handle it, dB2c is Manufacturer 
here now. and product 
Unify 
dB2c Offers: ACCELL no no yes yes no _ yes 


© Complete implementation of dBASE III+ . 
functions and commands in C source code. Informix Software 


© Interfaces for Lattice’s dBC and Faircom’s Informix/SQL no yes yes yes no yes 


c-tree. 


® Complete source code. Relational Technology 
° Support for the following C Compilers: INGRES no yes yes yes yes yes 


Microsoft, Lattice, Aztec, DeSmet, and Instant- 


; Aker > 
° The ieee ae ee of mind that only Magic PC N/A N/A N/A N/A N/A yes 
MU selon fannilaneyataxwhile/leacninglG Information Builders 
e ae color, monochrome, and EGA PC/FOCUS yes no yes yes yes yes 
QO Versiens arenes for MS-DOS, Xenix, Unix, Data Language 
eae na eopcuirent DOs PROGRESS no no yes yes no yes 
Software Merchants 
Unlimited 
elll8<¢ Toolkit $299. SIMPLE N/A N/A N/A N/A N/A. yes 


Software System 
Technology 
XDB 


Call or Write: N/A: Not applicable 

SOFTWARE 

CONNECTION, INC. Table 1. 
POB 712, Ely, MN 55731 

(218) 365-5097 
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FTL MODULA-Z2 $49.95 


The most programming power 
for your money 


Mourtai Street 


ene, CA giio4 


MasterCard and VISA welcome. 
(ia) “Seem Please add $3.00 Shipping and Handling. 
Calif. residents please add 6% sales tax. 
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PROGRAMMERS! 
THE Too_Ls You NEED 
AT A PRICE YOU’LL LIKE 


Supports all index file operations. Very quick 
sequential or random access, duplicate keys, multiple . 75.00 
indices, fixed and variable length data records are all supported. 


Works on top of BTree to provide a simple, yet 
powerful application program/file system interface. 40.00 
Complex filesystem manipulation becomes a snap. Provides the power 
of a database manager with the flexibility of a programming language. 


Finally, a completely device independent printer library! 
Ip drives any printer as accurately as possible and allows easy access to 75.00 
its most sophisticated features. Multiple fonts, multi-column output, complex margin 
formatting, and much more. Pays for itself the first time it’s used. 


The ultimate ‘make’ utility. We couldn’t find a good one, so 
we wrote a great one. Has all kinds of powerful features including wild 59.00 
card filename expansion, nested macros, and multiple dependency and rules defini- 
tions. Ready to go for MS-DOS; C source is there if you use another operating 
system. 


Combine & Save: Biree + ISAM + Ip 149.00+ snake 199.00 


Each product includes a typeset manual, example programs, and complete C source 
code that runs on any operating system. Softfocus products may be incorporated into 


1343 Stanbury Drive 
Oakville, Ontario, Canada 
applications royalty-free. L6L 2J5 

Credit card orders accepted. Visa, M/C, Amex. Dealer inquiries invited. (416) 825-0903 
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Definition method 
Reports Ce ls 
ES 
f=) ao] os & <= 
= 2 gq Eo 5 

g wl 2 5 52 S/o. m 

= a 3S & 3G o 3 Zuloes os a = Le] a = 

s/./&/_s/ &/ &/se/2s/2s/45/ 22] Fe] o 2/t-£/528/5E/ 28) =/. 2 
Manufacturer gs £/ 8 =o s Plea ae a 3 32 eS ae es £5/ Fs Eg = oe 
and product Ela] & (LS) PC] & (GPa Fl L/e Lic Ble S/S Ql(es/eLoiLe/os/ = [2 
Unify 
ACCELL no yes no yes yes yes yes yes yes yes yes yes yes yes yeS yes yes yes yes 
Informix Software 
Informix/SQL no yes no yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes 
Relational 
Technology 
INGRES no yes no yes yes no yes yes yes yes yes yes yes yes yes yes yes yes yes 
Aker 
Magic PC no yes yes yes no no N/A yes yes N/A yes yes yes yes yes yes yes yes yes 
Information Builders ; 
PE/FOCUS yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes no_ yes 
Data Language 
PROGRESS no yes no yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes 
Software Merchants 
Unlimited 
SIMPLE no yes yes yes no no N/A yes yes N/A yes yes yes yes yes yes yes yes yes 
Software System 
Technology 
XDB yes yes Imt. yes yes yes yes yes yes yes yes yes yes yes no yes yes yes yes 


N/A: Not applicable 
1. Computed functions include total, subtotal, count, average, min, and max. 


Table 2. 


Data types 
and interfaces 


a 
$ wv | & 
Ce ae 
Manufacturer 3 & / §e/ 2 5 6 
and product oO ea |p ee ees Q = 
Unify 
ACCELL yes yes yes no yes yes 
Informix Software 
Informix/SQL yes yes yes yes yes yes 
Relational Technology 
INGRES yes yes yes yes yes no 
Aker 
_ Magic PC yes yes yes yes yes no 
Information Builders 
PC/FOCUS yes yes yes yes yes yes® 
Data Language 
PROGRESS yes no no yes yes yes 
Software Merchants 
Unlimited 
SIMPLE yes yes no no yes no 
Software System 
Technology 
XDB yes yes yes yes yes yes 


N/A: Not applicable. 

1. Data interchange format. 

2. dBASE Ill format. 

3. Comma-delimited ASCII field format. 
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a Data types supported eee 


no 


no 


no 


ho 


no 


no 


no 


aa Data import/export a a a = 


Clair a | Ss | 
Siete | 8 is] = 
yes N/A N/A N/A N/A N/A 
yes no no no no no 
yes no no no no no 
yes no no no no no 
yes yes no yes no no 
yes no no no no no 
no yes no yes no no 
yes yes yes yes yes no 


4. Symbolic link format. 
5. Lotus worksheet format. 
6. Money data type supported through edit options. 


CANADA’S 
SOURCE FOR C 


— Canadian Sales 
— Canadian Service 
— Canadian Technical Support 
— Canadian Product Knowledge 


We specialize in programming & development software 


LIFEBOAT e LATTICE e GREENLEAF e PHOENIX 
SOFTCRAFT e MICROSOFT e BLAISE e ESSENTIAL 
AGE OF REASON e DESMET e AZTEC 
MARK WILLIAMS e GIMPEL e ROUNDHILL e GSS 
HALO e FAIRCOM e RAIMA ¢ INTEL @ etc. @ etc. e 


= Call for full price list—Dealer enquiries welcome & 


We know our products — we use them! 


SCANTELSYSTEMSLTD. 


801 York Mills Rd., Don Mills, Ont., M3B 1X7 
(416) 449-9252 
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TP2 oa C CODE FROM 
*TURBO PASCAL 


YOU NEED TP2C ™ IF: 


e You Like the ease of Turbo Pascal but wish to 
create linkable libraries. 

e Your Turbo Pascal programs are too large for 
COM files. 

e You want Pascal strings and sets in C. 


TP2Cc™ 


* Produces standard C code DIRECT from Turbo 

Pascal programs. 
_™ Create function libraries from Pascal routines. 

* Supports strings, sets, and Pascal I/O. 

* Pascal programmers may use as an aid in 
learning C. 

* Move Turbo Pascal programs to Unix or other 
machines. 


* Translate whole programs or program segments 


* For PC-DOS and MS-DOS machines. 
Order Today only $249.00 


BISS of Louisiana 
5432 Superior Drive, 
Suite A-1, 

Baton Rouge, LA 70816 
(504) 295-0260 


*Turbo Pascal is a registered trademark at Borland International 
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9-Track Tape Subsystem 
for the IBM PC/XT/AT 

XENIX or 
MS-DOS. 


The solution to your 
micro/mainframe 
communications 
problem is 

available today! 


Qualstar’s new : Q iY 
Y inch 9-track 
MINISTREAMER™ brings full ANSI data interchange capability 
to the PC. Now you can exchange data files with virtually any 
other computer using 9-track tape. 


Available in both 7” and 10 %” versions, the MINISTREAMER 
uses less desk space than an ordinary sheet of paper, yet provides 
full 1600/3200 BPI capability at an affordable price. Up to 134 
megabytes of data (depending on format) can be stored ona 
standard 10 1" reel of tape, thus making the MINISTREAMER 
a highly-reliable answer to your backup requirements as well. 


Tape subsystem includes tape drive, full-slot coupler card, 
cables, dust-cover and MS-DOS or XENIX compatible software. 


Discover the many advantages 
4 9-track tape has over other 
# Micro/Mainframe links. 


Call us today! 


2, (QUALSTAR’ 


9015 Eton Avenue, 
Canoga Park, CA 91304 
Telephone: (818) 882-5822 
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* NOW AVAILABLE FOR C * QUICKBASIC * i 


* IBM BASIC/BASICA * TURBO PASCAL * 


The Aspen Systems Subroutine Editor (ASE) you can call 
from your programs. Design your own screen layouts - - 
update in several windows simultaneously. ASE is: 
%* TRANSPORTABLE - can be configured for any 
keyboard and almost any computer or language 
under MSDOS. 
* VERSATILE - customize input for any application. 
* COMPLETE - with full screen edit capabilities and a 
wide variety of automatic conversions. 
* EASY TO USE - data and screen layouts described 
ina single map. 
FULLY DOCUMENTED - including examples in BASIC, 
PASCAL, FORTRAN, C, and even COBOL. 
AFFORDABLE- 
ASE is still only 
DEMO (See what ASE can do for you!)......... $ 3 


The Aspen Systems Subroutine Package (ASP) - the 


companion package for ASE - with many functions 
unavailable or difficult to perform in high level languages. 
Like ASE, ASP is: 


TRANSPORTABLE * FULLY DOCUMENTED 
EFFICIENT * AFFORDABLE 


ASP includes 150+ subroutines: conversions; sorts; 
string, bit, date/time functions; decimal arithmetic, 
and MORE. 


ASP is still only 
ASE and ASP include support and demo programs. 


Prices are PPD (continental USA). 


Colorado Residents add 3%. P.O. Box 1163 


Grand Junction, CO 81502 
(303) 245-3262 
VISA/MasterCard accepted 


CP/M and MS-DOS are trademarks of 
Digital Research and Microsoft. respectively. 
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Features 
and support 2 
ai, 
we/os 
es} Ne 
ox = oO 
a 
Manufacturer gs o £2 
and product S>eice 
Unify 
ACCELL yes yes 
Informix Software 
Informix/SQL no no 
Relational Technology 
INGRES no yes 
Aker 
Magic PC no no 
Information Builders 
PC/FOCUS yes yes 
Data Language 
PROGRESS yes yes 
Software Merchants 
Unlimited 
SIMPLE no no 
Software System 
Technology 
XDB no yes 
A: Average 
G: Good 
E: Excellent 


Imt.: Limited capability 
1. Hot-line support available for a fee. 


Table 4. 


Design limits 


= 
z/2 
N Tie 
«N L 
ES/3f 
09 ce) 
oslo 
Se/O2 
O~/QG 
yes N/A 
yes yes 
yes yes 
no yes 
no yes 
yes yes 
no yes 
no no 


no 


no 


no 


yes 


no 


no 


no 


High-level language 


ce interface a 


no yes no yes no 


no no no yes no 


yes yes yes yes yes 


yes yes no 


no no no 


yes yes no 


yes no 
yes no 
yes no 


an 
o 
= 
oO] * 
Ch Ss 
G2] .2.0 
=>. —"= 
£2 {52 
agies 
Imt. yes 
Imt. yes 
Imt. yes 
no yes 
Imt. yes 
Imt. yes 
no yes 
Imt. no 


and system 
requirements = 
= 5 5 Be 3 
o £ =. 23 g £ S 
S| eer fe oes | 2 
Manufacturer = 8 § @ § rq és ae ss ss 
and product iz 2 a5 es es ine Se ee 
Unify 
ACCELL 265 25,600 2billion ~ =2 billion 256 704K 2MB 
Informix Software 
Informix/SQL 32K 32K 2 billion 2 billion 32K 512K 640K 
Relational Technology 
- INGRES 32K 32K 2 billion 2 billion 32K 640K 640K 
Aker 
Magic PC 2,048 2K inf. int. 2,048 512K 512K 
Information Builders 
PC/FOCUS 250 4,096K inf. inf. 250 640K 640K 
Data Language 
PROGRESS 32K 2K inf. inf. 2K 512K 640K 
Software Merchants 
Unlimited 
SIMPLE 50 3,300 64K inf. 66 256K 256K 
Software System 
Technology 
XDB 64 1,500K int. inf. 1,000 320K 640K 


inf.: Limited by machine capacity. 


Table 5. 
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= 
62 
G G 
Gc 
G. @ 
Ce 
Ac 
Ee 
Cw 
GE 


Hard di. 
required 


no 


no 


no 


yes 


ae Design limits EL || ro System requirements Te 


Bpcs 


Breakpoint Computer Systems, Inc. 


Introducing: QMan, a true relational data base 
management system which supports both 
interactive and imbedded queries. Based on the 
IDL query language from Britton Lee Inc. A great 
foundation for applications, and an incredible 
package in its own right. Features include: multi 
user access, B+ Tree Indices, imbedded queries, 
sorting, and sort merge. Portable to most SYS V 
machines. Include machine name when 
ordering. Just $895. 


QMan now available for DOF: $219 


Also available through Bpcs: from Microport Syatems 

System V/AT: UNIX™ for your AT! 

List 
RunTime System $199 
Development System $249 
Text Processing System $199 
Complete System V.2 $549 
Unlimited Upgrade $249 


Breakpoint Computer Systems, Inc. 
6701 Seybold Road, Suite 204 
Madison, WI 53719 Call 


VISA and Mastercard accepted. For Microport products add collect 


$6.00 per single package or $14.00 complete system. 
UNIX is a registered TM of AT&T (608) 271-2171 
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SCIENTIFIC/ENGINEERING 


GRAPHICS TOOLS 
for the IBM PC 


FORTRAN/Pascal tools: GRAFMATIC (screen graphics) 


and PLOTMATIC (pen plotter driver) 


These packages provide 2D and 3D plotting capabilities 
for programmers writing in a variety of FORTRAN/Pascal 
environments. We support MS, R-M and IBM FORTRAN 
and more. PLOTMATIC supports HP or Houston Instru- 


ment plotters. 


Don’t want to program? Just ask for OMNIPLOT! Menu- 
driven, fully documented integrated scientific graphics. 
Write or call for complete information and ordering in- 


structions. 
GRAFMATIC — PLOTMATIC — OMNIPLOT [S] & [P] 


10.0 100.0 1000. 0 


«ZH AININOIY 


CONCENTRATION 


100.0 1000. 0 
TIME (sec) 


Microcompatibles, 301 Prelude Drive, Silver Spring, MD 20901 
(301) 593-0683 
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INTRODUCING 
THE SURE-FIRE WAY 
TO TAKE COMMAND OF 


MS-DOS 


INTRODUCING 


COMMAND PLUS 
ONLY $79.95 


Now you can take command of MS-DOS with Command 
Plus, the programming shell and command processor that 
replaces COMMAND. COM in Versions 2.0 and above 


For example, Command Plus’ aliasing function lets you 
create fast, memory resident macros, while the history com- 
mand lets you use the cursor keys to recall, edit and exe- 
cute commands that you ran up to 48 commandiines ago. 

What's more, Command Plus also equips you with 
Script, a batch processor that’s easy to learn and 
unbelievably powerful. 

In short, Command Plus means that you can now pro- 
gram easily and efficiently in the familiar DOS without 
having to learn UNIX. 


At only $79.95, plus shipping and handling, the price of 
Command Plus is pretty neat, too. 

So, if you want a sure-fire way to take command of DOS, 
or if you want more information about Command Plus, call 
us at (800) 992-4ESP. In California, call (213) 390-7408. 
VISA and MasterCard accepted. 


(800)992-4ESP (213 )390-7408 


SOFTWARE SYSTEMS INC| 
11965 Venice Boulevard 

Suite 309 ez 
Los Angeles, CA 90086 


MS-DOS is a registered trademark of Microsoft Corporation 
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RTC puus 
TRANSLATE RATFOR ToC... 
...PLUS FORTRAN ro C! 


@ VERY COMPLETE TRANSLATIONS OF 
RATFOR. Over 95% of STUG’s RATFOR is 
supported! 

@ NOW TRANSLATE FORTRAN TO C! 

RTC Plus will now translate your FORTRAN 
code to C (excluding I/O, complex, and F77 
character). Tap vast FORTRAN libraries and 
accelerate your C development efforts! 

@ DEMO IS NOW AVAILABLE containing re- 
stricted versions of the RTC Plus package. 

@ NOW TRANSLATE TWO LANGUAGES FOR 
THE PRICE OF ONE! 


DEMO: $10 
MSDOS: $325 


COBALT BLUE 


1683 MILROY, SUITE 
SAN JOSE, CA 951: 
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Expert database 
advice from 
Addison-Wesley 


New 
(J Concurrency Control and 
Recovery in Database Systems 


Philip A. Bernstein, Wang Institute of Graduate Studies, Vassos 
Hadzilacos, University of Toronto, and Nathan Goodman, Kendall 
Square Research Corporation 


Concurrency Control and Recovery in Database Systems 
deals practically with both the concurrency and recovery prob- 
lems as they relate to transaction processing. Covering techniques 
for centralized and distributed computer systems—and for single 
copy, multiversion, and replicated databases, the book blends 
conceptual principles with practical details. This gives you a 
basic understanding of the essence of concurrency and recovery 
problems and the techniques you may use to solve them efficiently. 
0-201-10715-5 Hardcover, 370 pp. 1987 $24.95 


New 
Lj A Guide to INGRES 


C.J. Date 

C.J. Date has monitored the development of INGRES from its 
days as a prototype system in the early and mid 1970’s through its 
current commercial availability from Relational Technology, Inc. 
And now this authoritative new book gives you Date’s insightful 
view of INGRES...what it is and is not...what it is intended for 
...and how you can use it. Aimed at any end-users or database 
professionals who wish to broaden their knowledge of the data- 
base field by studying a state-of-the-art system. 

0-201-06006-X Hardcover, 385 pp. 1987 $32.95 


New 
-LJA Guide to the SQL 


Standard 


C.J. Date 

This is the first and only book available that provides you witha 
comprehensive and understandable treatment of the official ANSI/ 
ISO standard version of SQL. It gives you a detailed explanation 
and analysis of SQL from the user’s point of view, and supplies 
critical commentary, where appropriate, on its strengths and 
weaknesses. A necessary guide to the language that promises 
increased user productivity, higher application portability, and 
truly distributed databases. 

0-201-05777-8 Softcover, 224 pp. 1987 $25.95 


Other Database books from C.J. Date. 


UC An Introduction to Database Systems, Volume I, 
Fourth Edition 

The fourth edition of this best-selling book is the most com- 

prehensive and up-to-date treatment of database technology 

currently available. 

0-201-14201-5 Hardcover, 639 pp. 1986 $38.95 


An Introduction to Database Systems, Volume II 

This more advanced continuation of Volume I gives you in-depth 
coverage of semantic modeling, treatment of missing informa- 
tion, distributed transaction management, and much more. 
0-201-14474-3 Hardcover, 383 pp. 1983 $33.95 


C) Relational Database: Selected Writings 

C.J. Date, the leading authority on relational databases, has 
pulled together his best papers on the subject, expanding and 
updating some, and publishing others for the first time. 
0-201-14196-5 Hardcover, 497 pp. 1986 $34.95 


LA Guide to DB2 
This best-selling book is a detailed and comprehensive guide to 
DB2 written by C.J. Date, who helped design the influential rela- 


tional database product at IBM. eI 
0-201-11317-1 Hardcover, 412 pp. 1984 $34.95 

*Prices good in the U.S. only x 
Pay by check and save! 


C1 Enclosed is my check or money order for $___...___, 
the total of my order plus my local state sales tax (Addison-Wesley 
pays shipping and handling). 


Or use your credit card for convenience. 
I'd like to charge my order. I understand I'll be charged for local 
sales tax plus shipping and handling. 


VISA MasterCard (Interbank # 
American Express 
Acct. # 


Signature 


—, 


_ Exp. Date 


Mail to... 
Name 


Company 
Address 
City, 2S Ee ee Sie eee Zip 


Please ship 1) UPS U U.S. Mail 


Please tear out this page and mail to Denise Descoteaux at... 


+ Addison-Wesley Publishing Company - Reading, MA 01867 : (617) 944-3700 - We publish the leaders 


16011 
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Advantage C++ v.1.1 
Lifeboat Associates 

55 S. Broadway 

Tarrytown, N.Y. 10591 

(800) 847-7078, 

in N.Y. (914) 332-1875 

Price: $495 

System requirements: 

§12K RAM, PC/MS-DOS, Microsoft 
or Lattice C compiler; 640K 
recommended 

Support: phone and mail support 


Guidelines C++ v.1.1 
Guidelines Software 

P.O. Box 749 

Orinda, Calif. 94563 
(415) 254-9393 

Price: $195 

System requirements: 
512K RAM, PC/MS-DOS, Microsoft 
C; 640K and hard disk 
recommended 

Support: phone support: 
(415) 849-9050 


uch progress 
Me been made 
in structured 


programming and language design since 
E.W. Dijkstra denounced the “goto” in 
1969. Developed at AT&T Bell Labora- 
tories, C+ + exemplifies such progress, 
extending the C language with data ab- 
straction, object-oriented constructs, and 
module interface specifications. 

This language is now available for 
MS-DOS in two implementations: Ad- 
vantage C++ from Lifeboat Associates 
(also marketed as Designer C+ + by 
Oasys) and Guidelines C++ from 
Guidelines Software. C++ is imple- 
mented as a preprocessor that produces 
C code. Thus, these products require you 
to have a C compiler. I tested them using 
Microsoft C v.4.0. 

Both products are “ports,” straight ad- 
aptations of AT &T’s source code to the 
MS-DOS environment. As such, they are 
far more similar than, say, two compet- 
ing C compilers would be. Advantage 
C++ and Guidelines C++ generate 
substantially the same C code for a given 
C++ program. Nevertheless, important 
differences between the two products re- 
main, price not least among them. 

The performance of a compiled lan- 
guage has two components: speed of 
compilation and the object code’s execu- 
tion speed. Since the output of these 
products is virtually identical, the two 
packages’ libraries determine their rela- 
tive execution speed. The libraries per- 
form initialization and termination 
functions (such as creating and destroy- 
ing static objects), I/O (a stream I/O 


C++ for MS-DOS 


By Ken Bandes 


package), and complex arithmetic. All 
other library support comes from the C 
compiler. 

Using C+ + is like compiling every- 
thing twice. Both versions provide a pre- 
processor to resolve #include statements, 
macros, and so on. The output of this 
step is passed to the C+ + translator, 
which parses the C++ source and pro- 
duces C code. The C code is passed to 
the C compiler whose preprocessor and 
parser produce native object code. Mi- 
crosoft C compiles fairly slowly to begin 
with (although the generated code is 
quite good), so the entire compilation 
process is rather tedious. 

Since there’s no standard benchmark 
suite for C+ + (to the best of my knowl- 
edge), I assembled some benchmarks 
myself. Two of them (intset and virtfn) 
are adapted from examples in the C++ 
book (B. Stroustrup, The C++ Pro- 
gramming Language, Addison-Wesley 
Publishing Co., 1986). I believe they rep- 
resent typical C++ usage (if such a 
thing exists for a language so new). 

The other benchmarks are aimed at 
testing library performance. Min is a 
minimum program to test initialization 
overhead, cmplx tests the complex math 
functions, and strm tests stream I/O. 
The timings are given in seconds in Table 
1, accurate to 1/300th of a second (small 
differences in the last decimal place are 
not significant). Timings for the C com- 
piler and linker are shown for reference. 

The differences in compile time are 
minor. Guidelines C++ output takes 


Compile times (sec) 


” Pre- c++ 
processor translator 

min 

lifeboat 4.31 13.37 

Guidelines G2 13.91 
intset 

lifeboat 15.88 41.47 

Guidelines 10.09 45.40 
virtfin 

Lifeboat 15.29 37.81 

Guidelines 1237 49.85 
Strm 

lifeboat 15.04 36.55 

Guidelines 9.28 39.03 
Table 1. 


Run times (sec) 


min intset 
lifeboat 0.08 0.28 
Guidelines 0.07 0.32 


Table 2. 


slightly longer for the C compiler to 
compile, apparently because it generates 
many more type casts (the most notable 
difference in the output of the two prod- 
ucts). Advantage C++ has a postlink 
phase that adds a few seconds to the to- 
tal compile time. This “constructor link- 
er” causes some problems I'll discuss 
further on; it’s clearly not necessary since 
Guidelines C+ + does nicely without it. 
As Table 2 shows, the run-time differ- 
ences are also minor. 

Both products appear to support all 
features of the C+ + language. Initially 
there was an error in one of the header 
files supplied with Guidelines C+ + 
(generic.h). A call to Guidelines techni- 
cal support resolved the problem (one 
line had to be changed), and I was told 
that most copies of the product do not 
have the problem. 

The products do differ in their support 
of C features. Advantage C++ supports 
only two memory models: small (one 
code segment and one data segment) and 
large (multiple code segments and multi- 
ple data segments). The absence of sup- 
port for the other memory models is 
strange; they have important advantages 
and appear to cost the C++ translator 
nothing. The problem may be in the con- 
structor linker, which needs to know the 


model. Guidelines C++ supports all the : 


Microsoft memory models. 

Neither product supports Microsoft’s 
extensions to C, such as far, near, and 
Pascal, which rules out C++ for Win- 
dows development. It also means you 


Cc 
compiler Linker Postlinker 
24.85 14.60 Chal 
24.30 11.77 
57.15 28.17 ale 
62.71 28.45 
44.9] 27.96 9.2) 
DVLO2 32.43 
42.56 29.64 Vow 
46.72 30.59 
virtfin emplx strm 
0.51 0.47 1.1] 
0.49 0.48 ] 
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C an Pascal 
for MS-DOS 


MetaWare Incorporated announces the first 
available C and Pascal compilers that generate 


protected-mode 80386 code 


for running on any 80386 machine that runs MS-DOS (eg., the 
Compaq Deskpro 386). The compilers are functionally identical to 
the well-respected 8086/286 MS-DOS High C™ and Professional 
Pascal™ compilers that have received outstanding reviews in such 
magazines as Computer Language, Dr. Dobbs, and PC Tech Jour- 
nal. Our compilers are currently used by industry leaders such as 
Ashton-late, AutoDesk, ANSA, and Lifetree. Now you can get them 
generating 80386 code. 


If you have an application that requires the large 32-bit address 
space and the full 32-bit registers of the 80386, expand your mar- 
ketplace to the rapidly growing supply of 80386 MS-DOS machines. 
Contact MetaWare for your 80386 software solution today! 
(408) 429-6382, telex 493-0879. 


Durable Software Constructed Automatically ™ 


Mata AN, Lara" 


INCORPORATED 
903 Pacific Avenue, Suite 201 ¢ Santa Cruz, CA 95060-4429 
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WINDOWS —MENUS— DATA ENTRY —SCREENS 


HI-SCREEN XL” 


Application Developers! HI-SCREEN XL", the newest version of HIGH SCREEN, 
is a complete and unmatched programming tool for managing your user-interface. 


_ HESCREEN X/™ features a revamped and enhanced screen editor, increased 


speed and performance, along with a new thorough reference and user's manual.- ~ 
Whatever tool you own: compare, you'll be convinced! 


3. DATA ENTRY 1. WINDOWS: for online help, 
. Just define your data entry fields and menus, data entry. Up to 26 levels 
let HISSCREEN XL" do the job: deep. 
-integer/real/alphabetical/date/chosen | 2. MENUS: pop-up, pull-down or 
characters. format/range/upper case- Lotus-style, also for batch files. 
lower case convertionjustify left) | 3. DATA ENTRY: automatic field 
right/center/size/color. required input/ checking: format, type, range... 
auto-tabbing/password/Help message. field by field or full screen. 
Automatic error handling. Cursor and Error handling. 

arrow keys management. Field by field | 4. SCREENS: full-featured screen 
or full screen checking mode for editor. Language independent. Fast 
increased flexibility. display from RAM. 


Royalty free, not copy protected, 30 day money back guarantee, trade up available. 


Softway, Inc. 


PC/SOFT Product Line 
500 Sutter St. Suite 222 
San Francisco, CA 94102 


(415) 397-4666 


HLSGREEN Xi™ is $149 
(CA res. add tax}. S&H USA $5 
Visa, M/C welcome 


PASCAL, C, dBASE, BASIC, COBOL, FORTRAN, ASSEMBLER, ete. 
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126 computer LANGUAGE @ MAY 1987 


Along With Your Computer, Your Time 
is the Most Important Thing You 
Own. . .So Why Waste It? 


Quilt Programmer Productivity 
Tools will help you manage your 
software projects and get control 
of your time! 


Intelligent Program Generation Utility 


=Controls the rebuilding of even the most 
~All Versions stored in a Single ASCII File | complex systems 


=Support for Unlimited Libraries © Relieves the developer of remembering which 

=Support for all programming languages modules need to be rebuilt based on recent 

=Allows you to use your current compilers | changes, how to rebuild them, and in what 
and editors without conflict order to rebuild them 


= Works with most compilers, assemblers, and 
=MERGE facility to consolidate different linkers 
development paths easily, while pointing | =Su full macro definitions, UNIX make- 
out conflicting areas file compatability, recursive invocations, and 
=Full audit trail tracking and reporting on | command line parameters 
all brary components «Interfaces completely with SRMS, providing 
-Handles big programming projects easily | you with a complete set of productivity tools 
=Full DOS Pathname and Environment to handle any size project 
Variable Support = Requires DOS 2.1+, 128K F/H Disk 
= Requires DOS 2.1+, 224K, F/H Disk 
SRMS Version 8.0.....c.cs.00c000000$185 | QMAKE Version 1.2...2..csc0cscc0000000899 
SRMS + QMAKE arcccccsccssccccecccscesee! $250 
NEW } TXT Tools NEW ! 
QSE - Quilt Text Stream Editor 
QSRCH - Quilt File Search Utility 
(Like UNIX GREP) 
QDIFF- - Quilt Windowing File Difference Utility 


TXTTOOLS Verslon 1.0.....ccereeeeee $85 


7048 Stratford Road 
Woodbury, MN 55125 


(812) 739-4650 e) 


Volume Discounts and Dealer Inquiries Welcome 
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[7K] KOMPUTERWERK 
Your BASIC Resource 
Specializing in Libraries & 
Utilities for Compiled BASIC 


QuickBASIC $79.00 
FINALLY! A Subroutine Library 

for Compiled BASIC $99.00 
FINALLY! Modules (Window and Menu 

Programming Modules) $99.00 


GDPEDIT Graphics Editor $99.00 
Include $4.00 shipping and handling for each item 


Call or write for our 
FREE catalog of products for 
Compiled BASIC programmers 
Information (412) 782-0384 9:00 AM-5:00 PM EST 
Orders 1-800-423-3400 9:00 AM-8:00 PM EST 


KOMPUTERWERK 
851 Parkview Blvd. 
Pittsburgh, PA 15215 
(412) 782-0384 


Powerful tools at reasonable prices. 
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won’t be able to make the best of a bad 
situation, namely the segmented archi- 
tecture of the 8086 line. It is true that 
MS-DOS C compilers lack a standard 
way of expressing these notions, but 
some facility for controlling the size of 
data and code references is essential for 
writing efficient programs for Intel-based 
machines. 

Advantage C+ +’s use of a construc- 
tor linker has another effect besides ex- 
tending compile time: since it depends on 
the Microsoft linker’s map file, it cannot 
be used with Phoenix Software Associ- 
ates’ Plink86. This is unfortunate be- 
cause Plink86 provides sophisticated 
overlay support that helps in squeezing 
large programs into 640K. The newest 
Microsoft linker’s overlay support is 
much less effective. Guidelines C++, 
by being more or less indifferent to the 
link step, has no problem working with 
Plink86. 

Advantage C++ provides a driver 
that allows multiple files, including 
source and object, to be specified on the 
command line. This design is similar to 
UNIX’s cc or Microsoft’s c/ command 
and more convenient than the batch files 
provided by Guidelines. Guidelines in- 
cludes a sample make file, but it doesn’t 
work with Microsoft’s inadequate make 
program. It should work with UNIX- 
compatible make programs such as Poly- 
make. It would be easy enough to 
construct a make file for Advantage 
C++ as well. 

In its documentation and advertising, 
Guidelines C+ + claims to provide a 
copy of The C++ Programming Lan- 
guage. I received no such copy. I’ll allow 
that I got my copy of the program from 
COMPUTER LANGUAGE’s offices, 
where the book may have “fallen off the 
truck,” as we say in New York. [Editor: 
The C++ Programming Language is 
included as part of the Guidelines 
package.] 

The rest of the Guidelines documenta- 
tion is minimal and sloppy. The installa- 
tion instructions are fuzzy and faint, and 
some pages of the release notes looked as 
if they had been misfed into the copier. 
However, Guidelines does offer a manual 
page for each of the translator phases, 
something Advantage C+ + does not 
have. 

The Advantage C+ + documentation 
is nicely typeset and presented in a cloth 
binder. The user guide includes a well- 
written introduction to the language but 
doesn’t seem to offer anything beyond 
Stroustrup’s book (which is included). 
Descriptions of the command-line argu- 
ments for the individual phases would be 
nice, though they can be inferred by ex- 
amining the batch file optionally pro- 
duced by the driver. Advantage C++ 
also provides much more sample code on 
disk than Guidelines, including all the 
examples in Stroustrup’s book. 


Both Lifeboat and Guidelines provide 
free telephone support. In the course of 
preparing this review, I had a question 
for each vendor. I’m pleased to say that 
in both cases the person I spoke to was 
knowledgeable, friendly, and helpful. I 
find this quite admirable in light of the 
bad experiences I’ve had with telephone 
support for personal computer software 
(unreturned calls, recitations of the man- 
ual, and so on) and the apparent trend 
toward charging for this service. 

Debugging C++ is no more difficult 
than debugging C. Both C+ -+ transla- 
tors insert line number references in 
their output that allow symbolic debug- 
gers to refer back to the C++ source. 
There is no need to refer to the C code 
produced by the translators; the C++ 
source alone, or together with an assem- 
bler listing, is sufficient for debugging. 
The naming convention is straightfor- 
ward: the name of a member function is 
the name of the class followed by the 
name of the function. For example, 
base::f() becomes __base_f in the sym- 
bol table. 

The Advantage C++ driver has an 
option for generating all information re- 
quired by Microsoft’s Codeview. If you 
prefer symdeb, you can have the driver 
generate a batch file, then edit it to add 
the appropriate compiler and linker op- 
tions (/Zd for the compiler, /LJ for the 
linker). 

Guidelines C++ generates line-num- 
ber directives by default. However, the 
supplied batch files do not specify op- 
tions to cause this information to be re- 
tained by the compiler or linker. You can 
easily edit these files to add the appropri- 
ate compiler and linker options for sym- 
deb or Codeview (already described for 
the former; for the latter, use /Zi for the 
compiler and /CO for the linker). 

Both Advantage C+ + and Guidelines 
C++ are full implementations of the 
C++ programming language. Despite 
certain limitations; both are suitable for 
the large software projects where the 
software engineering features of this lan- 
guage really count. Some of these limita- 
tions can be worked around simply by 
linking in C or assembler modules since 
standard object formats are used (unlike 
most of the Modula-2 implementations 
for MS-DOS). There is no alternative to 
the tedium of the compilation process. 

Advantage C++ costs $495; Guide- 
lines costs $195. This is a big price dif- 
ference for two such similar products. If 
you don’t mind squinting at the installa- 
tion guide or typing in Stroustrup’s ex- 
amples yourself, Guidelines could be 
your choice. 

I hope that both these products are in 
some sense preliminary and that the next 
wave of C++ implementations will be 
true compilers that generate object code. 
This would place a greater burden on the 
C++ vendors but lighten the customer’s 
load, which is how it should be. | 


VERSION CONTROL SYSTEM 


TLIB™ keeps ALL versions of your program in ONE 
compact library file, even with hundreds of revisions! 


e Fastest, most powerful version control system you can 
buy. Nothing else comes close! TLIB updates libraries 
faster than some text editors can load and save files. 


e LAN-compatible! Shared libraries with PC Net, Novell, 
etc. Check-in/out locking for multi-programmer projects. 


e Synchronized control of multiple related source files. 
e Easy to use. Menu or DOS command line parmeters. 


e Frugal with disk space. Libraries are more compact than 
with most other version control systems. And TLIB 
uses no temporary files, so you can maintain a 300K 
library on one 360K diskette, with room to spare, even 
with TLIB itself on the same disk. 


Free vanes Landon Dyer's excellent public domain MAKE 
utility (.EXE, plus source code for DOS & VAX/VMS). 


e Plus: File compare utility. Virtually unlimited source file 
size. Date, comments with each version. Configurable 
user interface, and many configurable options, like: read- 
only libraries; automatic tab/blank conversion; insertion 
of revision history comment block in the source file. 


PC/MS-DOS 2.x & 3.x Just $99.95 + $3 s/h Visa/MC 


BURTON SYSTEMS SOFTWARE 
P. O. Box 4156, Cary, NC 27511-4156 


(919) 469-3068 
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OPT-TECH SORT™ 


Sort/Merge/Select Program 
for the IBM-PC and Compatibles 
New Version 3.0 with 
Btrieve & dBASE support 
e High performance assembly language 

e Sort multiple files on multiple keys 
e Filesize limited only by disk space 


e Select records on up to 10 keys 

© Output records can be reformatted 

e Supports many filetypes and datatypes 

e Can be CALLed or used stand-alone 

e $149 — Visa, MC, Amex, COD, or PO 
Quantity discounts available. 

To order or to receive more 
information call or write: 


Opt-Tech Data Processing 


P.O. Box 678, Zephyr Cove, NV 89448 
(702) 588-3737 
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. . . Software Developers . . . 


develop your.software to work 
with most of the desktop printers 
on the market! 
DOT DIASY LASER COLOR JET 


CARDINAL POINT INCORPORATED has published 
(3) three volumes of the ‘PROGRAMMERS’ HAND- 
BOOK OF COMPUTER PRINTER COMMANDS ...” 
Each book contains the ESCAPE and Control Code 
sequences for most of the personal printers made by 
leading manufacturers both old and new. Each book 
is 5%" x 81%", spiral bound, and contains an easy to 
use table-format. Codes are listed in text-form with 
hex and decimal equivalents and detailed function 
descriptions. The information is not duplicated from 
one volume to the next. 

1. Vol 1 -’84 $37.95 4. Vol Ill - 86 $26.95 
2. Vol Il - 85 $26.95 5.3 Vol Set $77.95 
3. 2 Vol Set (I & Il) $58.95 6. 2 Vol Set (II & Ill) $49.95 


(Indiana residents add 5% sales tax. Please add $3 s/h” 
(UPS reg.) per order. Quantity Orders or Dealer Inquiries 
may call collect. TO ORDER CALL: (812)-876-7811, 
(M—F, 9-5 EST) For more detailed information, write: 


° 4 ® 
7 


INCORPORATE DB 


P.O. Box 596-Dept-A, Ellettsville, IN 47429 
We accept MC, VISA, MO, P.O.s—same day shpg. 
Cks—allow 14 days. CODs- extra. UPS Blue—$5 shpg. 
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(408) 727-6671~ outside of California call (800) 538-9787 


dBase Ill © Ahston-Tate; Word © Microsoft; Wordstar_© Micropro 
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There’s never been a better time to buy Lattice C. 
Professional programmers the world over have 
made Lattice C the standard compiler for serious 
MS-DOS programming. Now Version 3 offers even 
more of the features that have made our previous 
versions so popular. Our new compiler features 
include: 


ANSI language constructs including, unsigned as a 
modifier, void data type, enum data type, structure 
assignments, structure arguments, structure returns, 
and argument type checking. 


The compiler also contains better aliasing algo- 
rithms, more efficient code generation, and more 
flexible segmentation, in-line 8087 code generation, 
and 80186/80286 code generation. 


The library contains more than 200 new functions, 
including: ANSI/UNIX/XENIX compatibility; 
extended support for MS-DOS; extended support 
for networking including file sharing, file locking, 
and I/O redirection; and flexible error handling via 
user traps and exits. Plus the library has also been 


re-engineered to produce much smaller executables. 
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Debugging your Lattice C or Assembly language 
programs will be even easier when you use our new 
and improved C-SPRITE™ symbolic debugger. 


“<“We've included new features such as a source mode 


that allows C-SPRITE to work with source lines 
instead of machine instructions for most functions 
such as disassemble, single step, and breakpoints. In 
addition, when you use the source mode, symbol 
types can now be completely specified so that vari- 
ables are automatically displayed in their correct 
data type. 

C-SPRITE allows the size of the symbol table to 
exceed 64k bytes. Symbols can be made to be case 
sensitive, and when symbols are loaded, compiler- 
generated symbols can be ignored. 


Try the new Version 3 C Compiler and C-SPRITE 


from Lattice. Because C-ing is believing. ‘ 
Se Lattice, Incorporated 


P.O. Box 3072 
Glen Ellyn, IL 60138 


e@ 
Lattice 4222222. iene 


INTERNATIONAL SALES OFFICES: Benelux: Ines Datacom (32) 2-720-51-61 
Japan: Lifeboat Inc. (03)293-4711 England: Roundhill (0672)54675 
France: SFL (1)46-66-11-55 Germany: (49)7841/4500 (49)8946/13290 
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YOU ARE ABOUT TO BE SEDUCED — 
BY POWER AND MONEY. - 


Admit it. You’re intrigued create applications.” 
with the idea of C programming. —William G. Wong, BYTE, August 1986. 
You may be working in BASIC, “Let’s C is a thoroughly professional C 


Pascal or Assembler now. But 
you're drawn to the power, por- 
tability and flexibility of C. And if 
money is what motivates you, 
imagine having it all for just $75 


environment loaded with tools and pro- 
gramming utilities...another fine Mark 
Williams product.” 

--Christopher Skelly, COMPUTER 
LARS TAGE, February 1986 


with Mark Williams Let’s C* “Th 
Taian a naaeaahr ada Teper SF e performance and 
EVERYTHING YOU COULD documentation of the $75 
ASK FOR IN. A ¢ COMPILER. Let’s C compiler rival those of 
Let’s C is uo mere training C compilers for the PC currently 
tool. It’s a complete, high quality C being sold for $500... 


compiler. With the speed and code & (Dp scones core ey Ee ihighly recommended...” 
density to run your programs fast ri | —Marty Franz, PC TECH 
and lean. It won’t get you side- 4, JOURNAL, August 1986 

tracked on some quirky aberration of C; Let’s C supports 


the coniplete Kernighan & Ritchie C language-to the ADD THE csd DEBUGGER AND CUT 
letter. Arid it comes from the family of Mark Williams DEVELOPMENT TIME IN HALF. 


C compilers, the name chosen by DEC, Intel, Wang and Invest another $75 and you've got 


SD ee eee emus Mark Williams revolutionary source level 
_POWERFUL UTILITIES ARE A REAL BONUS debugger. csd lets you bypass clunky 


"Let's C doesn’t stop with being a high performance assembler and actually debug in C. 
C compiler. It includes utilities you'd expect to pay extta That's a big help when you're learning 
for-like a linker and assembler plus the MicroBMACS full © ad indispensable when you're 
screen editor with source code included. Having the programming. csd combines the 
source code not only allows you to customize the editor, it interactive advantages of an inter- 
offers a.close up, fully commented view of C programming preter with the speed of a compiler, 


aittebest. slicing development time in half. This is how Byte Maga- 
SS zine summed it up: “‘csd is close to the ideal debugging 
__ REVIEWERS ARE SOLD ON LET'S C, le environment.” William G. Wong, BYTE, August 1986 
“Let’s C is an inexpensive, high-quality program-~ ARE YOU STILL RESISTING? 


i ith tool will need t EPS EA 
ee eee oe If there’s any doubt that now’s the time to get your _ 


hands on the power of C, consider Mark Williams 60-day 
sari nian rid list a money back guarantee. You can’t lose. But with Let’s C 


* Now compiles twice as fast e Full UNIX compatibility and 


x Integrated edit-compile cycle; complete libraries and csd, imagine what you could gain. 
editor automatically points e Many powerful utilities ae Ask for Let’s C and csd at your software dealer’s, in 
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